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chase, and the price paid for the said cars respectively. 2. How 
many of such cars are in actual use upon the railway. Mr. 
Ferguson (Kent). Presented to the Legislature, March 7th, 
1916. Not printed. 


No. 66 


No. 67 


No. 68 


No. 69 
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Return to an Order of the House of the 25th March, 1915, for a 


Return showing: 1. With what Fire Insurance Companies 
did the T. & N. O. Railway place its Fire Insurance for 
the fiscal year ending 31st October, 1914, and through what 
agents was the Insurance placed. 2. With what Fire Insurance 
Companies has the T. & N. O. Railway Company placed its Fire 


' Insurance for the current year, and through what agents has the 


Insurance been placed. Mr. Davidson. Presented to the Legis- 
lature, March 7th, 1916. Not printed. 


Return to an Order of the House, of the 1st April, 1915, for a 


Return showing: 1. If any requests have been made by the 
Lieutenant-Governor in Council to the Hydro-Electric Power 
Commission under section 3 of the Hydro-Electric Railway 
Act, 1914, to inquire into and report upon the proposed electric 
railways in Ontario. 2. If requests have been made, what are 
the dates upon which such requests were made and with respect 
to what railways or territories were such requests made. 3. What 
reports, if any, have been received by the Lieutenant-Governor 
in Council on the proposed Hydro-Electric Railways in Ontario. 
4. Has the Lieutenant-Governor in Council approved the con- 
struction of any such railways; if so, which ones. Mr. Richard- 
son. Presented to the Legislature, March 7th, 1916. Not 
printed. ) 


Return to an Order of the House of the 18th March, 1916, for a 


Return showing: 1. Copies of all correspondence between the 
Government of the Province of Ontario, or any officer or official 
thereof, and the Government of the Dominion of Canada, or any 
officer or official thereof, with reference to the care of or pro- 
vision for returned soldiers, and particularly assisting returned 
soldiers to secure employment. 2. Copies of all resolutions 
passed at a conference between representatives of the Govern- 
ment of Canada and of the Provinces, in reference to the care 
of and provision for returned soldiers. 8. Copy of the document 
setting out the understanding arrived at between the Govern- 
ment of Canada and the Governments of the different Provinces 
in reference to the care of the said soldiers. Mr. Rowell. Pre- 
sented to the House March 15th, 1916. Not printed. 


Return to an Order of the House of the 13th March, 1916, for a 


Return showing: 1. The names and addresses respectively of the 
persons who attended the short course of Instructions for Judges 
at Fall Fairs given at the Ontario Agricultural College at 
Guelph in June, 1915. 2. The names and addresses respectively 
of the persons who attended the Course of Instruction for Judges 
at Fall Fairs at the Experimental Farm, Ottawa, in 1915. 
3. The names and addresses of the persons who were appointed 
by the Government as Judges at Fall Fairs in 1915, and what 
departments or classes did each judge respectively. Mr. Ham. 
Presented to the Legislature, March 17th, 1916. Not printed. 
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No. 70 Return to an Order of the House of the 6th March, 1916, for a 
| Return showing how much of the sum received by the Govern- 
ment on account of the War Tax, 1915, has been expended and 
for what purposes has the money been expended and the amount 
| of the expenditure for such purposes respectively. Mr. Bow- 
| man. Presented to Bas Legislature, March 20th, 1916. Not 
printed. 


Noes 1 Retun to an Order of the House of the 24th March, 1915, for a 
Return showing: 1. What is the total number of employers of 
labour coming under Schedule 1 of The Workmen’s Compensa- 
tion Act, as reported to the Workmen’s Compensation Board. 
2. What is the total number of employees so reported. 3. What 
is the total amount of the assessment for the year 1915 for such 
employers. 4. How much has been received to date in respect of 
such assessment. 5. How much is on deposit to the credit of this 
fund to date. 6. Where and to whose credit are the moneys on 
deposit. Mr. Hurdman. Presented to the Legislature, March 
21st, 1916. Not printed. 


No. 72 Retum to an Order of the House of the 25th March, 1915, for a 
Return showing: 1. If the Workmen’s Compensation Board 
levied its assessment upon employers upon the basis of current . 
cost, or the capitalized value. 2. If not on the basis of current 
cost, what amount or percentage has been added to the assessment 
over and above current cost. 3. If the Workmen’s Compensation 
Board established a Reserve Fund under section 92 of The 
Workmen’s Compensation Act. 4. If so, what amount or per- 
centage has been included in the sum assessed upon employers 
to provide this Reserve Fund. Mr. Elliott. Presented to the 
Legislature, March 21st, 1916. Not printed. 


No. 73 lefts to an Order of the House of the 24th March, 1915, for a 
Return showing : 1. What is the total number of ‘employers of 
labour coming under Schedule 2 of The Workmen’s Compensa- 
tion Act, so ae as ascertained by the Workmen’s Compensation 
Board. 9. What is the total number of employees under section 
2. 3. What is the total number of employers coming under 
section 3, so far as the Workmen’s Compensation Board has been 
able to ascertain. 4. What is the total number of employees 
coming under section 3, so far as the Workmen’s Compensation 
Board has been able to ascertain. Mr. Davidson. Presented to 
the Legislature, March 21st, 1916. Not printed. 


No. 74 . Return to an Order of the House of the 21st March, 1916, for a 
Return showing: 1. Copies of all correspondence which ‘passed 
| between the Government, or any officer or official thereof, in 
reference to the granting of bail in the case of Rex vs. Friedman, 
heard at Sault Ste. Marie, Ontario. 2. Copies of all correspond- 
ence received by the Government from any source in reference 
to the granting, or refusal, of bail in said case. Mr. Proudfoot. 
Presented to the Legislature, March 22nd, 1916. Not printed. 


No. 


No. 


No. 


No. 


No. 


No. 
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17 


78 


79 


80 


81 
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Return to an Order of the House of the 22nd March, 1916, for a 
Return showing what were the dates and amounts of the several 
payments made by the Province to aid Recruiting, and to whom 
were such payments made. Mr. Ham. Presented to the 
Peay March 22nd, 1916. Not printed. 


Return to an Order of the House of the 22nd March, 1916, for a 
Return showing what were the dates and the amounts ‘of the 
several payments made by the Government of Ontario in respect 
of the Ontario Military Hospital, and to whom were such pay- 
ments respectively made. Mr. Lichardson. Presented to the 
Legislature, March 22nd, 1916. Not printed. 


Return to an Order of the House of the 29th March, 1915, for a 
Return showing: All correspondence received by the Govern- 
ment or any member or official thereof with reference to the 
appointment of present members to the Workmen’s Compensa- 
tion Board, or in support of the applications of the said mem- 
bers to be so appointed. Mr. Carter. Presented to the Legis- 
lature, March 28th, 1916. Not printed. 

‘Return to an Order of the House of the 1st April, 1915, for a 

Return showing: 1. How many persons in the employ of the 

| Province or the Government are now serving with the Canadian 

or Allies’ armies. 2. What are the names of the persons so 
serving, and what salaries do they respectively receive from the 

Government. Mr. Racine. Presented to the Legislature, March 

| 28th, 1916. Not printed. 


Return to an Order of the House of the 24th March, 1916, for a 
Return giving the names of all persons employed in the Civil 
Service of the Province who have enlisted for overseas service 
with the Canadian Expeditionary Forces since the commence- 
ment of the War to date. Mr. McCrae. Presented to the 
Legislature, March 28th, 1916. Not printed. 


‘Return to an Order of the House of the 31st March, 1916, for a 
Return showing: 1. All correspondence between the Government 
|, of Ontario, or any member or official thereof, and the Canada 
Copper Company or the International Nickel Company, or any 
officer or official of either of the said Companies, in reference to 
the tax to be paid to the Province of Ontario in respect of the 
profits made on the nickel mining operations carried on within 
the Province of Ontario by or on behalf of the said Companies, 
or either of them. Mr. Carter. Presented to the Legislature, 
April 4th, 1916. Not printed. 


Return to an Order of the House of the 22nd March, 1915, for a 
Return showing: 1. Who is the Police Magistrate for the City 
of Windsor. 2. When was he appointed. 38. Whom did he 
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succeed. 4. What salary does he receive from the City of 
Windsor. 5. How much from fees for convictions in County 
cases. 6. What amount in fees and costs in County cases has 
he collected from the 1st day of December, 1908, to the 1st day 
of January, 1915. 7. What amount for convictions in County 
cases has the Police Magistrate paid to the County Treasurer 
from the 1st December, 1908, to the 1st January, 1915. 8. 
What convictions has he reported to the Clerk of the Peace 
for Essex County from September 1st, 1914, to date. Mr. 
Ducharme. Presented to the Legislature, April 5th, 1916. 
Not printed. 


No. 82 | Return to an Order of the House of the 22nd March, 1915, for a 
Return showing: 1. Who is the Police Magistrate for Ambherst- 
burg. 2. When was he appointed. 3. Whort did he succeed. 
4, What convictions has he reported. 5. What amount of fees 
and fines has he collected during his term of office. 6. Wnuat 
disposition was made by him of these fees and fines. Mr. 
Tolme. Presented to the Legislature, April 5th, 1916. Not 
printed. 


No. 83  |Return to an Order of the House of the 8rd April, 1916, for a 
Return of copies of all correspondence or other papers and 
documents which passed between J. H. Carrique, of the City of 
Toronto, or any other person or persons and the Attorney- 
General or any official of his Department or of any Department 
of the Government in connection with, or arising out of, a 
request made by the said J. H. Carrique to have Robert M. 
Catts and Edward C. Hill extradited from the United States of 
America on a charge that they had defrauded him out of the 
sum of $5,000. Mr. Proudfoot. Presented to the Legislature, 
April 6th, 1916. Not printed. 


No. 84 |Report of the Decisions in cases arising under “The Municipal 
Drainage Act,” together with other cases analagous thereto and 
The General Rules relating to practice and procedure under the 
said Act. Presented to the Legislature, April 7th, 1916. 
Printed. 


No. 85 |Return to an Order of the House of the 24th March, 1916, for a 
Return showing: 1. The names of the officials connected with 
the Ontario Reformatory or Guelph Prison Farm, giving their 
positions and salaries respectively. Mr. Marshall. Presented 
to the Legislature, April 11th, 1916. Not printed. 


No. 86 |Return to an Order of the House of the 9th March, 1916, for a 
Return showing: 1. What is the total capital expenditure on the 
Guelph Prison ‘Farm to the close of the fiscal year. 2. If any 
further capital expenditures are contemplated; and showing the 
estimated amount thereof. 8. And how many prisoners are now 
confined at the Guelph Prison Farm. Mr. Ferguson (Kent). 
Presented to the Legislature, April 11th, 1916. Not printed. 
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No 
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nig f 
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Return to an Order of the House of the 9th March, 1916, for a 


Return showing: 1. What is the total capital expenditure on the 
Whitby Asylum to the close of the fiscal year. 2. And if any 
further capital expenditures are contemplated; and if so, show- 
ing the estimated amount thereof. 38. And the number of in- 
mates now confined in the Whitby Asylum. Mr. Wigle. Pre- 
sented to the Legislature, April 12th, 1916. Not printed. 


Statement of the distribution of the Revised and Sessional Statutes 


for the year 1915. Presented to the Legislature, April 13th, 
1916. Not printed. 


Report of the Sub-Committee on Bill (No. 53), Respecting the 


Ancient Order of United Workmen of the Province of Ontario. 
Presented to the Legislature, April 18th, 1916. Printed by 
order of the House. 


Return to an Order of the House of the 8rd March, 1915, for a 


Return showing: 1. How many permanent officials and em- 
ployees of all classes were engaged in the inside Civil Service on 
the 1st days of January, 1905 and 1915 respectively. 2. How 
many permanent officials and’ employees of all classes were 
engaged on the outside service on the 1st days of January, 1905 
and 1915 respectively. Mr. Gillespie. Presented to the Legis- 
lature, April 19th, 1916. Not printed. 


- 91 * | Return to an Order of the House of the 30th day of March, 1916, for 


a ‘Return showing: 1. Copies of all correspondence between the 


‘Government of Ontario and any member or official and the 


Government of the Dominion of Canada or any member or 
official thereof, with reference to the Report of the Dominion 
Government Commission on Technical Education and-as to any 
action to be taken upon the basis of the said report or otherwise 
in connection with Technical Education. Mr. Ducharme. Pre- 
sented to the Legislature, April 19th, 1916. Not printed. 


Return to an Order of the House of the 11th April, 1916, for a 


Return showing: 1. If the T. & N. O. Railway was, within the 
past twelve months, asked to quote rates on the shipment of 
6,000 tons of fabricated steel, or some quantity of fabricated 
steel, from Sarnia to Regina. 2. If the T. & N. O. Railway 
was asked to quote rates, who were the shippers or parties re- 
questing the rates; and what was the amount of steel involved ; 
and what were the rates quoted. 3. If rates were quoted, how 
did these rates compare with the tariff rates in the tariff 
approved by the Board of Railway Commissioners for the quan- 
tities of steel and the haul in question. Mr. Munro. Pre- 
sented to the Legislature, April 19th, 1916. Not printed. 
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No. 93 | Return to an Order of the House of the 17th day of Evsath 1916, for a 


Return showing if the Government received any statement from 
the Government of Great Britain, or from any other source, 
with reference to the use made of the flour contributed by the 
Province of Ontario to the Mother Country, of the value of 
$780,468.70. 2. If so, how was the flour used or disposed of. 
Mr. Lowe. Presented to the Legislature, April 19th, 1916. Not 


printed. 
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Report of the Minister of Lands, Forests 
and Mines of the Province of Ontario 


For the Year Ending 31st October, 1915 


To His Honour the Lieutenant-Governor of the Province of Ontario. 


May 1T PLEASE YouR HONOUR: 


I have the honour to submit for the information of your Honour and the 
Legislative Assembly a report for the fiscal year ending 31st October, 1915, of the 
management of the Crown Lands of the Province. 

It is with deep regret that I have to report the death of Aubrey White, C.M.G., 
(July 14th, 1915, age 70), late Deputy Minister for this Department. 

Mr. White was actively engaged in the administration of the affairs of this 
Department for nearly thirty years. He was an able, valued and trusted public 
official, and his loss to the service is inestimable. 

I also regret to report the death of Mr. EH. 8. Wilhamson, (October 30th, 1915, 
~ age 43), late secretary for the Department. 

Mr. Williamson has been an official of this Department since 1889, and his 
services have been much appreciated. 


CLERGY LANDS. 


The collection on account of Clergy Lands was $99.20. No land was disposed 
of during the year. (See Appendix No. 3, page 7.) 


CoMMON SCHOOL LANDS. 


The area sold during the year was 20.30 acres. The collection on account ef 
those and former sales was $3,987.37. (See Appendix No. 3, page 7.) 


GRAMMAR ScHOOL LANDS. 


There were no sales. The collection on account of former sales was $1,003.29. 
(See Appendix No. 3, page 7.) 


UNIVERSITY LANDS, 


The area of these lands sold during the year was 5,229.50 acres for $2,614.75. 
The collection on account of these and former sales was $1,360.57. (See Appendix 
No. 3, page 7.) 

Crown LANDs. 


There was sold during the year for agricultural and town site areas 146,307.19 
acres for $82,908.28. The collection on account of these and former sales was 
$51,294.40. There was sold for mining purposes 17,277.85 acres for $45,439.10. 
There was collected on account of these and former sales $46,584.88. 
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There was leased for mining purposes 2,092.04 acres for $2,092.04. There was 
collected on account of these leases and those of former years $13,841.58. There 
was leased of Crown lands an area of 3,272.45 acres for $1,209.21. There was 
collected on account. of these and the leases of former years $39,637.79. 

The total area of Crown lands disposed of by sale and lease during the year 
was 174,199.33 acres for a value of $134,433.38, as compared with 174,961 acres 
sold and leased in 1914 for $156,704.41. The total collection on account of the 
sales, leases, etc., was $157,809.08. (See Appendix No. 3, page 7.) 

tt will be observed that there has been an increase in the number of sales 
made this year. The net increase in the number of purchases is 179, representing 
some 2,637 people. Under existing conditions this is a very creditable showing, ~ 
notwithstanding the large percentage of men who have enlisted for Active Service, 
that might have gone in to the North country. 

The Transcontinental Railway and Canadian Northern Railway are now oper- 
ating a tri-weekly service from Toronto to Winnipeg, thus greatly improving trans- 
portation facilities in the sections through which they pass. 


FREE GRANTS. 


for the year ending October 31st, 1915, there were 1,355 persons located for 
Free Grant land, and in addition 200 purchased portions of Free Grant territory ; 
and 133 locatees were permitted to assign their interests to individuals who entered 
on the land. This aggregates a total of approximately 1,700 persons taking up 
land in Free Grant sections for an area of 208,000 acres. | 

While this number is less by 400 than the preceding year, it may be remarked 
that the difference is particularly noticeable in the Port Arthur Agency in Thunder 
Bay where there is a falling off of over 300; in the Stratton Agency in Rainy River 
of over 100, and in the Dryden Agency, Kenora, of 73. The falling off in these 
sections may be attributed in part to the open land being fairly well taken up, and 
also to the recruiting call, many would-be settlers no doubt having enlisted for 
service in the Empire’s war. 


There is a reduction of over 100 in number who purchased parcels in Free 
Grant territory. 


Patents issued to 621 settlers who filed proof of completion of settlement 
duties. : 

The only new land opened during the year was part of the Township of 
Redvers, which has been attached to the Agency of Dryden. 


MILITARY GRANTS. 


The total number of military certificates issued to date, under the Veterans 
Land Grant Act, I Edward VII, Cap. 6, and amendments thereto, is 13,998. 

During the year there have been 34 certificates located, making in all a total 
of 8,098 located. 

There were 8 certificates surrendered to the Crown for the $50.00 commutation, 
this makes a total of 3,242 certificates surrendered. 

In 21 cases the certificates have been surrendered and applied in payment of 
lands purchased from the Crown, making a total of 742 that have been applied in 
this manner. 

During the year there have been 192 patents issued for lands located by 
veterans, making a total of 6,932 thus disposed of. 
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The total number therefore of certificates that have now been redeemed is 
12,145, leaving 1,853 still outstanding. 

The locatees of all lands granted under this Act, must apply for their patents 
for such land before ten years have expired from date of location. If this appli- 


- cation for patent is not made within the ten years, then the land comes under the 


\ 


settlement regulations, and unless the settlement duties are proceeded with, the 
locations are liable to cancellation. 


THe MIniInG INDUSTRY. 


Returns made to the Ontario Bureau of Mines show that the production of the 
metalliferous mines and works of the Province for the nine months ending 30th 
September, 1915, was as follows: The table also shows the changes as compared 
with the same period of 1914. 


Value. Increase or Decrease. 
ENO i a NNR aa NS $5,826,941 i} $1,884,093 
SAINTE SO eo bia oe GA yeas J SU a ee a ig I NE 8,030,469 D. 2,051,760 
SAM) CSE we MR As Fre cy de Moline eects 2,024,658 I. 359,762 
Tath Red eH EN 0.) i ec Fabs a galt ie OR narra a Pe 5,369,536 if 1,345,980 
PEOMIOL Gikelee 0 6 etek eee Stes he 601,044 ii - 221,126 
RAT ON eens aire Oe a eo ce ols 4,510,906 D 1,933,307 
LODO LLUOE OM Serre nots wien ee tee ace re 12,472 D. 14,091 
CSOD LP UINIGES  Oaeels gate oko ee cleat iain hin os 0 66,552 5 66,552 
EVICKCHEINOUAL er. oii. celald oottes kee wren ote ao 4,762 T 4,762 
Cobalt and Nickel oxides, etc. ......... 124,088 D. 331,403 


Precious Metals: 

The increase in the production of gold amounts to one-third. The gold 
districts of Northern Ontario are fulfilling the prediction made several years ago, 
that they would make good the loss caused by the waning of the silver mines of 
Cobalt. Thus the combined value of the gold and silver output of ‘the first nine 
months of the present year was only $167,661 less than for the same period of 1914, 
notwithstanding the fact that the yield of silver fell off over 20 per cent. Part 
of this decrease is due to the low prices which prevailed during the whole nine 
months, but which made a sharp and decided recovery in November. In gold the 
Porcupine mines make an excellent showing, practically every mine on the list 
having increased its output. Hollinger continues to lead, being now coupled up 
with Acme, whose ore is crushed under the same roof. The new producers are 
Dome Lake in the Porcupine camp, and Dominion Reduction Company, from the 


-latter’s spectacular free gold property in Munro township. 


Nipissing heads the list of silver mines at Cobalt, with Mining Corporation of 
Canada, Coniagas, Kerr Lake, Seneca Superior and Temiskaming following in the 
order named. Silver to the extent of 50,527 ounces, was recovered from the bullion 


_of the gold mines. 


Nickel and Copper—The Sudbury mines are being worked to the maximum 
capacity, and the production of nickel for the nine months nearly equals the largest 
previous output for a full year. Over 75 per cent. of the output is made by the 
Canadian Copper Company, but the operations of the Mond Company are now 


-more extensive than formerly, and its output has correspondingly increased. 


The yield of copper was also much greater than in the corresponding period of 
1914, and nearly equalled the total output of that year. It was all contained in the 
Sudbury mattes, which are sent to Bayonne, N.J., and Clydach, Wales, for final 
treatment. 
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Iron.—The shipments of ore show an increase, the output coming from 
Magpie, Helen and Moose Mountain. Stock piles were drawn upon at the two . 
latter, and a limited quantity of briquettes were marketed by Moose Mountain. 
The output of pig iron suffered a decrease of 28 per cent. in SH and a slight 
lowering in the average selling price per ton. 

Buber By-products—Metallic nickel and cobalt are now produced from the 
silver ores of Cobalt by the smelters at Deloro and Thorold. Of the former 98,216 
pounds and of the latter 24,962 pounds were made and shipped during the nine 
months. The trade in cobalt and nickel ovides has been heavily affected by the 
war, and the quantities shipped were much below those of the corresponding period 
of 1914. 

Molybdenite—Efforts are being made to aides molybdenite, which is in 
demand in England for the manufacture of steel for ordnance-working tools. The 
British Government has requisitioned all supplies of this mineral arriving in 
Britain at the rate of 105 shillings per unit delivered, on the basis of 90 per cent. 
concentrates. Molybdenite occurs in pockets in many parts of eastern Ontario, and 


there should not be much difficulty in obtaining a considerable supply to help meet 
the needs of the English steel-makers. 


COLLECTIONS. 


The total revenue of the Department from all sources was $2,021,989.14. Of 
this $51,284.40 came from agricultural lands and town sites; mining lands 
$46,584.88; mining and crown leases $53,479.37; miners’ licenses, permits and 
recording fees $52,308.70; royalties $52,860.60; supplementary revenue tax 
$440,079.91. From woods and forests the revenue was $1,528,104.82 made up of 
the following items, bonus $507,241.43; timber dues $928,351.38; ground rent 
$89,952.01; transfer fees $2,560.00. (See Appendix No. 4, page 8.) 


DISBURSEMENTS. 


The total expenditure of the Department for ordinary services was $484.482.00. 
Some of the principal items were: Agents’ salaries and disbursements $16,855.71; 
homestead inspectors $12,854.58; Crown timber agents $29,892.74; wood ranging 
and estimation of timber $146,480.84; fire ranging $257,731.63; forest reserves, fire 
ranging, etc., Temagami reserve $31,740.34, Metagami reserve $7,148.78: Mis- 
sissaga reserve $15,768.57; Nipigon reserve $9,383.24; Eastern reserve $2,482.66; 
Sibley reserve $790.00; mines and mining $47,066.01; mining recorders $21,259.94; 
surveys $26,999.35; refunds $14,697.63; contingencies, lands and forests $24,- 
480.05; bureau of mines $8,942.20. 

A further sum of $82,640.62 was expended under the direction of the Depart- 
ment, distributed as follows: Algonquin Park $35,384.38; Quetico Provincial Park 
$13,443.88 ; expenditure under Bounty Act, 7 Edward VII, cap. 14, $31,025.62: 
Veteran’s Commutation $400.00; Royal Nickel Commission $2,387.83. (See 
Appendices Nos. 6 and 7, pages 10 and 81.) 


Woops AND FORESTS. 


The revenue accrued from woods and forests for the year ending 31st October, 
1915, was $1,629,640.60, a decrease of $379,481.83. The falling off is due almost 
entirely to decrease in number of railway ties taken out, 729,164 being taken out 
last season as against 5,439,845 the previous season; 
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The revenue collected during the year from woods and forests amounted to 
$1,528,104.82, a decrease of $146,783.11. 

The revenue from timber dues was $928,351.38, a decrease of $184,129.00 as 
compared with last year. 

The collections on account of bonus amounted to $507,241.43, an increase of 
$53,074.19 over that of the preceding year. 
_ The collections from ground rentals amounted to $89,952.01 which is $13,- 
958.30 less than amount collected from same source for the year ending October 
31st, 1914. * 

The revenue from transfer fees was $2,560.00 as against $4,330.00 for pre- 
one year. 

\The area under license last year was 15,71184 square miles, a reduction in 
area of 1,62114 square miles.) The area under license varies from year to year for 
the following reasons: Areas cut over are dropped from the license; license does 
not issue on account of non-payment of ground rent; failure on the part of licensees 
to pay timber dues owing. 

There was surrendered during the year 60214 square miles. New licenses were 


issued for territory covering 312 square miles. \ 


* 


VOLUME OF OUTPUT. 


.The production of pine timber, saw logs, square timber, etc., last year was 
407,874,044 feet board measure, an increase of 25,292,017 feet board measure over 
quantity produced last year. The output of timber other than pine, was 59,308,403 
feet board measure as against 77,451,857 feet board measure last year. 

The quantity of pulpwood taken off Crown Lands was 301,061 cords as com: 
pared with 104,544 cords last year. The number of railway ties taken out last year 
was 729,164 as against 5,439,845 the previous year. ) 


FINANCIAL CONDITIONS. 


The collections from-woods and forests, while falling below that of last year, 
has exceeded the estimated revenue by $28,104.82, showing that/the financial strin- 
gency existing in 1914 has not to the same extent forced the lumbermen to postpone 
their payments. ; : 

Lumbering operations have fallen off greatly throughout the Province, and 
the cessation of railway construction is responsible for the greater portion of the 
decrease in collections this year. 

The export trade is practically at a standstill, and the domestic trade, depend- 
ing largely upon building construction, has not shown much improvement; con- 
sequently prices are low and such conditions do not encourage lumbering or 
manufacture. } 


a 


TRADE OUTLOOK. 


( Lumbermen throughout the Province refer to 1915 as the stiffest year they 
have ever experienced.) Nevertheless an optimistic view appears to prevail. From 
the present outlook it would appear that the output for 1916 will show a substantial 
increase over that of the present season. It is almost inevitable that at the term- 
ination of the war there must be a vastly increased demand for Ontario lumber, 
both in domestic and export markets. 
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SALES. 


No large sales of timber have been made this year. Several small berths have 
been disposed: of, for the most part being burnt over or containing fallen timber. 


FIRE-RANGING. 


We had on duty last season on Crown Lands, railways and in the forest reserves 
442 men distributed as follows: on forest reserves 166; on railways 126; Crown 
Lands 107. There were 18 chief rangers and 5 deputy chief rangers, 12 inspectors 
on railways and 8 supervisors on lands under license. 

The railway inspectors were appointed by the Department to see that the 
regulations of the Dominion Railway Board with respect to fire protection were 
carried out. On the T. & N. O. Railway and the Grand Trunk Pacific Railway 
the Department had the usual staff of rangers under competent chiefs. 

On lands under license there were 286 rangers on duty. ‘These rangers are 
selected by the licensees, subject to the approval of the Department, which has the 
power to remove after appointment if the person recommended is not of good 
character or neglects his duties. These rangers are recommended by the licensees 
because of their knowledge of the topography of the limits, the location of settlers 
and general familiarity with points requiring closest supervision. The licensees 
have to pay the rangers patrolling, and all expenses in connection with fire fighting 
on their limits. 

The territory under license has been divided into districts, over each of which 
a supervising ranger is placed by the Department, whose duty it is to see that the 
rangers nominated by the licensees are active in the discharge of their duties and 
that all limits are properly protected. Should he find any limit unprotected or 
insufficiently protected, the Department upon, receipt of such report may appoint 
such rangers as it deems necessary for the protection of timber, and the remuner- 
ation and other expenses are charged against the limit and license withheld until 
amount is paid. 

The wages of the supervising rangers, eight in number, are paid by the De- 
partment in the first place, but are later collected from the licensees pro rata: 


ForEst RESERVES. 


Temagami forest reserve has been divided for fire-ranging purposes into five 
divisions, over which four chief rangers and one deputy chief have supervision. 
There was a staff of 101 rangers in this reserve last season. 

Two fires occurred damaging about 1,000,000 feet, board measure of red and 
white pine and some 4,000 railway ties. 

Mississaga Forest Reserve had a staff of 40 rangers inde one chief ranger 
and three deputy chief rangers. There were no fires in this reserve during the 
season of 1915. 

In the Nepigon forest reserve there were 17 rangers under one chief ranger. 
There were several fires during the season, but they were controlled before any 
damage was done to merchantable timber. 

The Eastern forest reserve and Sibley forest reserve had the usual staffs of 
rangers and were free from fire. 

The expenditure for extra assistance in connection with the forest fires for all 
five reserves amounted to only $243.10. 

The total cost of the patrol of forest reserves was $67,313.59. 
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RAILWAYS. 


Regular staffs of rangers have been on duty on the Transcontinental and T. & 
N. O. Railways. The Canadian Northern Railway, under the direction of the 
Dominion Railway Board, became responsible for the fire ranging on their line, 
inspectors being appointed by the Department to see that the regulations of the 
Board were observed. On the Transcontinental there were 61 rangers on duty 
under three superintendents; on the T. & N. O. Railway 68 rangers with three 
chief rangers. 

The cost of patrol of railways was $56,326.00. 

The year 1915 was unusually favorable except for the first two months of the 
fire-ranging season, when the growth of vegetation was retarded by low temper- 
atures so that fires once started spread rapidly and were difficult to control. During 
the balance of the season the precipitation was generous and frequent, there being 
no prolonged dry spell. 

The number of fires reported on Crown Lands, railways and forest reserves was 
430, of which 372 did no damage to merchantable timber. Of the total number of 
fires 317 were reported by rangers patrolling the railways, 52 by reserve rangers 
and 61 by those on other Crown Lands. 

Of the causes of fires 57 per cent. were attributed to railway engines and rail- 
ways; 11 per cent. to settlers; 12 per cent. to causes not ascertained and the re- 
maining 20 per cent. to Indians, prospectors, berry pickers, campers, etc. 

In the Port Arthur District there were several fires caused by settlers clear- 
ing land. About 200 acres of small timber was damaged, 13 settlers losing their 
effects as a result of these fires. 

The only other fires on Crown Lands that did damage were in the Sturgeon 
River District, where considerable quantity of pine was injured by fire. 

The cost of fire-ranging on Crown Lands was $54,924.79. 

On licensed lands 56 fires were reported, 37 doing no damage. Settlers were 
held responsible for 14 per cent.; railways 16 per cent.; 25 per cent. were ascribed 
to fishermen and campers; 33 per cent. to causes unknown; the remainder te 
squatters, river drivers, lightning and careless smokers. 

Fires doing considerable damage occurred in the Townships of McKenzie, 
Grassett, Ermatinger, Notman and McWilliams and Blyth. The licensees have 
undertaken to have damaged timber taken out. | 

The cost of fire-ranging on licensed lands was approximately $70,000.09. 


CULLERS’ EXAMINATIONS. 


Only one Cullers’ examination was held during the past year, viz., af North 
Bay. Only four candidates succeeded in passing the examination and these were 
duly granted certificates authorizing them to act as cullers. 

(For a list of cullers who passed at this examination see Appendix 23, page 61.) . 

(For a complete list of licensed cullers see Minister’s reports for 1911, 1912, 
1913 and 1914.) 


CROWN SURVEYS. 


The following Crown Surveys have been concluded this year: 
Subdivision of part of the Township of Fraleigh, District of Thunder Bay. 
Township’ of Jacques, District of Thunder Bay. 

' Township of Redvers, District of Kenora. 
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Township of Upsala, District of Thunder Bay. 
Township of McMillan, District of Algoma. 
Survey of a line in the Township of Beaumont, District of Sudbury. 


INSTRUCTIONS WERE GIVEN FOR THE FOLLOWING SURVEYS. 


Townships of Owens, District of Timiskaming. 

Outlines of certain townships, District of Algoma. 

Survey of a tie line in the vicinity of Kowkash, District of Thunder Bay. 

Survey of islands in the Georgian Bay, District of Algoma and Manitoulin. 

Survey of a portion of land in the vicinity of Ramsay Station, District of 
Sudbury. : 

Survey of certain outlines of townships, District of Algoma. 

Survey of islands on the north shore of Lake Huron and Georgian Bay, Dis- 
tricts of Manitoulin, Sudbury and Parry Sound. 7 

Subdivision of the Township of Forbes, District of Thunder Bay. 

Survey of islands in Lake Huron, east and north-east of Manitoulin Island, 
District of Manitoulin. 

Survey of certain lands north of the Townships of Ware, Gorham and 
MacGregor, District of Thunder Bay. 

Subdivision of the Township of Colenso, District of Kenora. 

Reports of the surveys so far as received and examined will be found in 
appendices 16 to 22 inclusive, pages 45 to 61. 


MUNICIPAL SURVEYS. 


On the petition of the Municipal Council of the City of Port Arthur, instruc- 
tions were issued to survey a portion of the city of Port Arthur in the District of 
Thunder Bay, between John Street and McVicar and River Streets, and between 
Algoma and High Streets, being the balance of what was known as the old town 
plot of Prince Arthur’s Landing, and to have the corners of all the streets marked - 
by iron bars, duly planted thereat. 

Also on the petition of the Municipal Council of the united Townships of 
Wilberforce and North Algona, instructions were issued to survey part of tie 
boundary line dividing the Townships of Wilberforce and Stafford, commencing at 
the 20th concession of Wilberforce and ending at the town line of Alice, and to 
plant stone or other durable monuments at the front and rear angles of the con- 
cession roads above mentioned in the Township of Wilberforce. 

Also on the petition of the Municipal Council of the Corporation of the Town- 
ship of Harwich, instructions were issued ‘to survey the concession line between 
Concessions IT and II] in the Township of Harwich, from Lot No. 3 to the waters 
of the Rond Eau and to plant stone or iron monuments on each side thereof. 

Also on the petition of the Municipal Council of the Corporation of the Town- 
ship of Fenelon, instructions were issued to survey the road allowance between 
Concessions VIII and IX in the Township of Fenalon, across broken Lot No. 11, 
or as much farther on either side as may be required to find an original monument 
and to plant stone or other durable monuments at the angles of the lots. 

Also on the petition of the Municipal Council of the City of Hamilton, in- 
structions were issued to survey the limits of Mountain Park Avenue, in the City 
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of Hamilton, from the west side of Wentworth Street to Lakeview Avenue, and of 
Wentworth Street from the allowance for road between the 3rd and 4th Concessions 
of the Township of Barton and the brow of the mountain now in the City of 
Hamilton, and to plant durable monuments showing the northerly and southerly 
boundaries of Mountain Park Avenue between Wentworth Street and Lakeview 
Avenue, and the easterly and westerly boundaries of Wentworth Street between the 
allowance for road between the 3rd and 4th Concessions of the Township of Barton 
and the brow of the Mountain. 

Also on the petition of the Municipal Council of the Township of Zone, in- 
structions were issued to survey the line in the Township of Zone from between the 
3rd and 4th Concessions across Concessions 4, 5 and 6 to the Longwoods Road, and 
to mark the said line by permanent monuments. 

Also on the petition of the Municipal Council of the Township of Goulburn, 
instructions were issued to survey the 6th Concession Line from Lot No. 25 at the 
side road to Lot No. 18 in the Township of Goulburn, and to have durable monu- 
ments planted at the corners of the above lots. 

Also on the petition of the Municipal Council of the Township of Westmeath, 
instructions were issued to survey the concession line between Concessions 8 and 9, 
opposite Lots numbers 1, 2 and 3, in the Township of Westmeath, in the County of 
Renfrew, or as much farther as may be necessary on either side, and to mark the 
same by permanent stone or other durable material. 

Also on the petition of the Municipal Council of the Township of Kenyon, 

‘instructions were issued to survey part of the concession road allowance between the 
6th and 7th Concessions of the Township of Kenyon, from the east side of Lot No. 
7 to the west side of Lot No. 12, and also of the road allowance between Lots 
numbers 6 and 7 in the 6th Concession, and to plant durable monuments to define 
said road allowances opposite the above lots. 

Also on the petition of the Municipal Council of the Township of North 
Grimsby, instructions were issued to survey the road allowance between the broken 
front and the first concession of the Township of North Grimsby, from the easterly 
limit of the said Township of North Grimsby to the allowance for road between 
Lots numbers 6 and 7 in the first and broken front concessions, and that durable 
monuments be planted defining the limits of the 66 foot reservation for a highway 
between the said broken front and the first Concession of the Township of North 
Grimsby from the easterly limit of the said Township to the allowance for read 
between Lots numbers 6 and 7 in the first and broken front concessions. 

The following Municipal Surveys have been confirmed under the provisions of 
the Revised Statutes of Ontario, 1914, Chapter 166, Sections 13 and 14, sucle 
surveys being final and conclusive. : 

Survey of certain streets in the City of Port Arthur in the District of Thunder 
Bay, including North and South Water Streets, Cumberland Street, Court Street 
and Algoma Street and all intersecting streets between John Street and MeVicar 
Street. 

Also the survey of the road allowance between the 3rd and 4th Concessions 
south of the base line in the Township of Wolfe Island in the County of Frontenac, 
across Lots 8, 9 and 10. 

Also the survey of part of the town plot of Port Credit in the County of Peel, 
lying south-west of the River Credit and north-east of Joseph Street in the said 
village. ; 
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Also the survey of the road allowance between Concessions two and three in 
the Township of Ross, from the proof line between Lots ten and eleven south- 
easterly to Olmsted Lake. 

Also the survey of the road allowance between Concessions VIII and IX in 
the Township of Fenelon, across broken Lot No. 11. 

Particulars relating to these surveys will be found in appendices 14 and 15, 
pages 42 and 44. 


G. H. FErGuson, 
Minister. 
Department of Lands, Forests and Mines, 
Toronto, October 30th, 1915. 
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1914-15 DEPARTMENT OF LANDS, FORESTS AND MINES. 


Appendix No. 8. 


Statement of Lands Sold and Leased. Amount of Sales and Leases and Amount of Collections 
for the year ending October 31st, 1915. 


Service. 


Lands Sold: 


Agricultural and SOWOSLUCS EC He cere eiNee ec aes 


OID Wane tee Pee ee ee ee eee s se eee k bes | 


s@oeeeeew eer eer eo eee eee e eee eeoeeer eevee ee ee ee eene 
@eoeoeveeeere eee eer eev ee eee eeeee ees eee 


Grammar School 


RIDTVOLSULY Se rice ak oR Shak oc hank | 


Lands Leased: 


PARTI eee ete MCR eet COM sick oh Cree Cope ooh ae. 


D, GEO. ROSS, 
Accountant. 


eoceeoereeoeer eevee seers ee eeeeeeeeeeeeee esos eae fc 


Acres sold | Amount of 

and sales and 
leased. leases. 

| $ C: 

| 146,307.19 | 82,908.28 

17,277.85 45,439.10 

20.30 | 170.00 

5 , 229.50 2,014.15 

2,092.04 2,092.04 

3,212.45 1,209.21 

| 174,199.38 |$134, 433.38 


Collection 
on sales 
and leases. 


$ 
51,294. 
46,584. 
99.2 
3,987. 
1,003. 
1,360. 


13,841 § 
39,637.79 


$157, 809.08 


ALBERT GRIGG, 


Peputy Minister of Lands and Forests. 
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Appendiz No. 4. 


Statement of Revenue of the Department of Lands, Forests and Mines for the year 
ending October 31st, 1915. 


Service. 


LAND COLLECTIONS. 

Crown Lands: 
Agricultural 
Townsites 


@ ia, w,16, 6 tarlewie. he 6180 oe is) 2 Jee) Ge. "e 2 ACe Ose e 18 Bee ee U 


erie’ Bye e.1e oo 10.0 6 © em (0 8 Fe 6 oe Ee ele tease onl e Ol 678 


iO: |S <a, 6FO 1o 0'@ n'0; 0) arg 0) 8 1646 9.6 Op 5E we ONe 6 ree ee oe ce ee eral 6 


BEES STO. ecg tebne aie. iced asus nse s e e eege e 
Common School Lands 
Grammar School Lands 
University Lands 


0 (6, fee) © w 6 (0, 8,0) 00] @ 48 6 @ Biel ee (6's ta 10) 8 
ONe10 pee 61S Oh ie (6: 0.0.0 A tee fee) Ce ie alone 


6. ae 6 ariel 6 0) 6 050) 6 eista-@ Ie) O56. © ‘Shie .0 6N 0, © tps 4/836 


Rent: 
Mining Leases 
Crown Leases 


6) eee, wed a 8! Soe Lee! 8 8 Ie Dee 1h ae) We ee ® 


Miners’ Licenses 
Permits 


we © 6 [8616 5/ ele @ 0, 8 (0 6 6 10816 @ 0) 4.16 16 w 649) 9 es ene 
SDS 6 pt 46.06 Be. 2 ‘ee vte, 8 0) a 6a @ 806 b, © e@..6 ONS 0 [6 Be lene « © Ce 


0 6) @ wb 6 6 Oo Bi 6) 0 026.8 6 6. ic ee 6) Ss. ee) @ 6.610 ,e 


S16 e608 © ws UC 4! @ ere @ 6: Oe Sree Ge, Ae (6) .60 6 ee One ene 6 6 tene 


Supplementary Revenue: 
Acreage Tax 
Profit Tax 
Gas Tax 


e 0.90 6 Cs es 6. e # Oe 6 8) © 646 6 8 © 6 1* 60 Oe ree le 
@ (Ore 0 8. We 6.8) 6 fe) we Oe ee Ons, a oer e Es) 6. Olek Oe ee eLse oe 


0 #50 0) 6 ie 0:4) OV edema # 10s) foie Ae lene (ie le ‘eule) 6)\b 6 ene, wire 6 56 0% 


SOS @ 1B) ee fee) Oe ee, Wak. ©, co 8! oO WFO Le ce Oy 61, O66 Te oe Che 6 OSes fares 6 


Timber Dues 
Ground Rent 


SLELCVE (O Ye: 8s 16 F446) 0) 06) fa ere) os “Od ie 6 2 ele eS re 6 6) 46 tae 
eid tee de go: oer) 67 6, Xe. teat eae: 6a) 5.) 6 YO a O10) Oe eee teehee. 


8.0) © 6 (8 (ele [e 66.36, 6 018 eine. © 0) ine (oe (eye 6 kel ie wo, [eleine #6 08 


Provincial Assay Fees 
Casual Fees 


@ ©: © 6 6 6 wks) © Be 0) 6 6 ‘a 8.16 2) 6 6 SLer es (ene 9 
Cie © C%C..© © 616 0 2:0 6 0 6 Oe © 6 oe. 0 6) i o ele sO Ofe € 6 0 8 


OE 0 °S 08 © 0. © 6 0 C6 6 6 |e Oe 6 Re te 6 ¢) OKs © ove. (6 6 eae fe 


Algonquin Provincial Park 
Quetico Provincial Park 
Forest Reserves 


S56 e 4S, 8 Caw Oe 616 Ree, es el Os 678 168 


© 8 Oe 6 0. 0LE SC ow ee 16 16 ie fee. «Ve, aa Ne 


Fire Ranging 
IWOOd RON SING a ssc. Siiiek we icaty aie oe a ee ee eee 
Algonquin Provincial Park 
PVE CTILAS ALATIOS. 1s hic.vie 6 ok eee een ee Ce ne ee 
Mines-And MINI ps, xc eaitte ore acter 2 ee eee at 
Salaries and Expenses 
Contingencies 


ooce@eorereereeeoee*® eevee eveeee tt eevee seve oF 


2 0 0 e108) 6 0) 60 6-6 Cle ee 6 «66 8 


fC 0 @ 6g eee 2 0s fe ie eV la fe € £078 ‘6 Lo we ed 


Oye @ Be 2.6. O68 oe SC % 6 @ 2 6 wre 8 0 8 64 6 Se 6 yp ee a 


27,850 73 
23,976 97 


1,259 50 


e160 © 66 ew 8 6 © 8 e @ 0 6b eee € 6 aS 6 6D 00 8 6 8 6 iT 


| 
$04 Sao. 
ow Sa 
49,364 38 | 
1.930 02 
Spee ata Ree od gall 
CARR 46,584 88 
97,879 28 
99 20 
3.987 37 
1,003 29 
1.360 57 
6,450 43 
13,841 58 
39.637 79 


58,479 37 


481 00 


52,308 70 
52,860 60 


10,716 24 
139,978 62 


26,406 67 
SAP alates ONG Tye iL) hs! 
Peer divers a! ce” 
We Oe arenes, 928,351 38 
a aS 89,952 01 
5 Vestas Baa Meno G03 00) 
289 15 | 
590 56 | 
80 00: ye 
a ei 959 71 
2,166 84 | 

536 19 


3,962 53 


ints 


34,902 98 
11,863 92 
1,721 52 
343 00 

47 40 

2 50 

85 


#6618) 6 6 6, 0. (6, 00 


oeeer ewe eer ere 


© (2a) Be @. ene) e768: 5 


O20, © 1606 oS eae S 


we Lele epee ‘Gh 0x0, 


j 


440,079 91 


1,528,104 82 


48,882 17 


eT 


$2,021,989 14 


D. GEO. ROSS, 
Accountant. 


ALBERT GRIGG, 


Deputy Minister of Lands and Forests. 
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Appendix No. 5. 


Statement of Receipts of the Department of Lands, Forests and Mines for the year ending 
October 31st, 1915, which are considered as Special Funds. 


Service. 


Clergy Lands, 


Principal..... w OC - my 'O 6 40 6 8 6 6 @Coeeeeeercee,.serereeeeeeeee e842 e822 98 @ee 
AYIRELES ET case cei ice oe en oes ces A eI N ae ere ata Rig tele ei setelhe ois 


Common School Lands. 


PPINCIPAlic. sos sss ee Eee eid is since edie Sahat apt pte gt Ba ri 
Interest.... . BRE Pos ante tT baat Sean gp snow RELI ona aks ho eit oes 


Grammar School Lands. 


1 Te SST i. ge eellPatisie ps Rey aed ie ae aa ee Nr Sp MR Gb hues 
Interest......0. e@eeoeooeeosd ee. @ee@ee8e8 eee @eeeerte oe eoeree ee Rice ome tee ae Sera oe 
University Lands. 

IP TANGI DA Les < o's oasis Bae ap Seas Dale ate ao oes ecole RP PAE ene se 
TEETER ge TR Ra eeeovoeeeGereeeeeeeoe ee? @ @e*®*eeee @eeeooeovneeoeeeevee2078028 

D. GEO. ROSS, 
Accountant. 


2,121 75 
1,865 62 


1,204 13 
156 44 


ere Se SE 


99 20 


3,987 37 


1,003 29 


1,360 57 


——— 


$6,450 43 


ALBERT GRIGG, 
Deputy Minister of Lands and Forests. 
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Appendix No. 


REPORT OF THE 


6. 


Statement of Disbursements of the Department of Lands, Forests.and Mines for the 
year ending October 31st, 1915. 


Service. | S$. 8% 
AGENTS’ SALARIES AND DISBURSEMENTS. 
Land, $16,855.71. 
ADUGTEON OT Vinee sc PCA ene Wn ne ete 500 00 
Dishursementsie eo sto eee ae at 31 00 
ae ROWE ys Pes Rane ane ei A pea See iB oa, te Boe | AC wh 
BB KEL MIRAE Amioet ties Ba dol ots tLe 350 60 
DISDUMSCINENTES: 220 ce Leena epee ce eee 5 39 
SOLS ORC GW eo ciiac seo ae Fcc Mle e eeon, eee eee eR 700 00 
DISDUTSOMENTE «nc cc kc Ue ee el ee ee ae 87 95 
ESOC ey tek Vetere ack CR eae hole eee ee eS ee ee 
UES AOL g VEN Capek 8 fig Ae re ee RMR EAR eR nets. Ley Sila! AS 1,000 00 
IDISPUTSEM ENS. i 7N os festa eet te ee ee 156 95 
FSU NAT Eis, oy ahatele eek tay ec ate Ae en ee, Lc 
TSU ETO WS CVV a Pitks ¢oXioce 80k a) staan DION en ee ma eae eee 700 00 
DISDUTSEMENTS 2%. wk ooo eis be at a ee eee 91 60 
BOW OLE LEG alo RoW ade edie acetals cae a coe ee ea 500 00 
Dishursemennits sas ake cee en ts acne ee 6 05 
PRIETO 2 W. wets bee west ee ee cote ete tine Oe ee eae 500 00 
DPSHUPREMeENtS..0 0. oe Ge ok See eee 39 60 
LPSTIED DOLL MISS 71. Mito tas eos Mite alec Se eee 500 00 
Dighursements osu sn staan eae ke ee ee 13 00 
LECT gts FON Beer aay DAE SERENE inks whee HEE eT Re aE ao 600 00 
Disbursements 05).2 Ue Cee ee eee 52 20 
Bye Cs Eel beh ea a a PNT CeONL Ci reli neva reg Bes eee 


POU CTASIA W od. ae os x eee why bree en ee ee 
Disbursements 


© ee © 6 6s ese eye's © leLenele oe ¢te  elemipats waseell 


Ellis, H. J. 


Freeborn, Dr. J. S. 
Disbursements 


Ce 60) ewe oe a Oe oes w 6 6 6 i's je es 6 S06 tw rere fi 


OO. (ee) S Ae eee ea Te ele | 6 6 “eo mee LW al ue ees ere eee 


RST Ook SEE ee Ga a ea whee ee ee ig Lone ee 


CP O56 8 po es © he <8) C108 © 18 Ai'6 40 eas be 16,0 Mer pot 


Jenkin, W. 


eet fe eee eer eee er sere eee ererereeereeeeeeeree? 


coe were eee rete eee ever ee eevee tev eat 


om © 0) 0. © © © 6 O58: ©) «© a Kel 06 8. © O10. te 0: 6 a + © 6 (0 + 0164) OU 6 6 © Sm 0 '¢ 919 ay 


oO CSE COTS. e 6 Oe O18 OO 6 @ Uj Ole bs v0 Cis wie a 6 18 8) © SP Sise bie 6 el 6 seem 6 oe) ee 


#6 6 8 e ws tle © ee 6 6 be Oe 8 te cl exie « © 6s CLs wf O14) sg G etd © 2 8 O56. 6.878 


581 00 
83 86 | 


1914-15 DEPARTMENT OF LANDS, FORESTS AND MINES. 11 


Appendix No. 6.—Continued. 


Service. | Soe, | Sat 6: $ ¢. 
| 
AGENTS’ SALARIES AND DISBURSEMENTS.—Continued. 
Land.—Concluded. 
MERE LASER Nal OW east ato ie ce Cae ade <Siviaica che ew ob e' 500 00 
PeTeuSOINCHtS tie Wate he tise oe aceag ees os 8 00 adie 
— 5 
Aah ap oy AUngh sg SN ape eee OF oie ela tas ORO Lan rar aies aia a rae 400 00 
MAGUS ER DG OSCR TW Siac Ry oh hae > ae ES ane eg nc 500 00 
STI TRO DIOL CG 8 he tc Aes ere lee Ooh cue ois eco ee ake 82 20 Parte 
Oe elie RNA T EL ET Cees eee). AMET Ca yh a vos. o eee Mo s'orw'e © #6 wie 500 00 | 
Ee Ena C ATRL Keron. eS ReMe he, ES go ele giao ree oi hie ve Osea tee 300 00 
Ree ESIMMENV GC Ath aoe ah keke ah ESTE © ete ete, che a 8 500 00 
PbS Se 19) ON) CHIR tn eee Re ee Ce cele cw at 28 25 
ie nn et ll 528 25 
aCe eA tA fmt Geet ar Mars shoe Rn ea ete o'o.8 500 00 | 
WHEOULSE IONS ar Beet Rte ree het Sl eee 15 45 
Mee 515 45 
UG NS TL) BAL rata oe ogy erie Me GRO We Oe 500 00 
PPTSMECEIICIUS sere cree tire? Ga no bce Sede be wie + 15 50 
— 515 50 
SCTE Ly D2s. 9 dene 2 a an an EL ea NO a 500 00 | 
MECC MICH LS cecns Petite Oh) Oat gee a) aks oe sae e eke 25 00 
Sa EaRiEEEREEEEE 525 00 
Sisbyhg, MAUS Ane 2 Se eae atpeele Re tel ER ore Sa a 400 00 
PAIS ee DION TSF kecte Peete ater oa alee korea we el, a22 25 
: ——— (22c20 
A ee ee ee NE eens ios te cick ie Sle os [SB ed cela poes | 300 00 
| 
RUE VISE TI Ce WAR LS tyra ices ive ho ee ee a Poe Pk 250 00 
DMGUUTSamentomeres .-e-trn eters eee 3 30° | 
Fi ais SS a 8 2 
UTES 0b A BS irae 1 Cetin eg aes Oe 87 50 mes 
PITSIUTSOI CHULS Meu eee ee. em ee 8 50 
96 00 
US EAE MA rt Mee er tals oe ee Sm 85 13 
POTSDUPSOMION Sas. ee eee oN ects. oes 364 | 
—_———_— 88 77 
TE) PEAT I fom eo Ngee lglg A Baus a Ia Pe eR OM ea a 600 00 
PAT e DUES AIOTI LS ee fee oar te ndee Ps oe cle kone we eas 51 50 
— ———~ 651 50 
Homestead Inspectors, $12,854.58. | 
UNE: 1b Ghee yee) ii arn irs Ss Sr a aaa a a | 1,200 00 | 
Ber SEIN GCS ya eee ee ak eee Se GSN 789 05 
GEST, BR i gM | ae a Se nen 600 00 ean 
PrSDEGeINeN Ts al Nek OR eee oh Meat ee 254 56 
DE aera Perot tks, Aa Ee hk se 900 00 | oaks 
meee CTIA LS cet EN Oe Rw kee a, 546 57 
OAV eM re eR ee Ene sew 
PURMIMRGINeNts gs owe am rots ek st, 320 52 
ST TER ee aU 


12 REPORT OF THE 


Appendix No. 6.—Continued. 


Service. | - Saat es | $ e | 


AGENTS’ SALARIES AND DISBUBSEMENTS.—Oontinued 
Homestead Inspectors.—Concluded. 


TIGATT, SD ee date es bee oe ea ae te eee en ee 600 00 
Aisbursements.. sete to ae ee ce oe Aer eee 15 85 
PIS CS ST Chee ais wots CEE hoe erecutere er aiiewetine Gee ene 700 00 
Disbtirsements sco Sos pioedele ose ee ets Sie ee 644 90 
CHUIOTTIOVILLG BE ee terns cel sa eden where tata ae chee ea ene 600 00 
Disbursements i. vos. feet eae ae eee 233 90 
TRIG rrr ae Sieh ais a0 hte tare ol 0 Satet era dB te one eens 1,000 00 
DIShursementse oid osc ees <b oe eee 264 00 
WVELSOL Luna Se ec. betes earl, seagate et aan 1,000 00 
Hishursements oc...) 2s cee eee ee a ee eae 409 78 
Wigle-R, (Gk wp on ch Uecco ae eee cet ens 992 00 
Disbursements. Sc FoR eee Coe ee ee 583 45 
Timber, $29,892.74. 
Bremner’ Gav gel ee ee oe ee ee ee 1,300 00 
Disbursements <... meee eee ee ee ee 301 95 
Christie” WEP isin. ois ot eee ee ae ie: 1,600 60 
Disbursements +. Aocces eke CL eee 258 29 
Hawkings 8. soles eh Cee ee ee, en, pete _ 1,500 00 
Disbursements so:.4.0 oe eee 400 30 
Henderson® Cok ese rd os ea Ree eee ee ee 1,800 00 
Webster WA. sAssistant .- cc oc. . ee ee 1,600 00 
Hishursements:...2.. eee ce eee 590 96 
TORNSON SoM a eee sk te eare Se a eee 1,600 v0 
Hisburseémentsoe.. ., 62 seecise ae eee 187 25 
MacDonald SO) st... sae ee 1,600 00 
Dishursements:. ic. Gen oe ee ee 259 15 
IM ATOR CHET W otcw brea ew Sate 4! ck a ee oe ee 1,600 00 
LiGeric, J. VASsistant:.. 5 os coer eee ee eee 1,300 00 
Disbursements.c: 2s a ee 1,467 33 
Mauenan J, b vas ssh sl fos eee eee 1,500 00 
Disbursements 346. <5. Hoes. Solu. Oe Cee 692 37 
Mobonald “Hist so 20. oo. be re eee 1,500 00 
Dishursoments..7. Cae eee ee 332 53 
MeobDougall, ST... seek ot otis See a eee 1,600 00 
Disbursements: J.%% pee ee. eee 444 77 
Oliver JA a aS oat ae Re oe ees 1,500 00 
Disbursements) oye ee ea ee 1,022 59 
SEGVONSON, As be. eure ee et eel eet e che eane ote eae ee 1,500 00 
Disbursemetits 24°: Meee eee 544 80 
Wt is AG se eee a pee ee ee ee 1,500 00 
Disbursémentg.- 02 oot eee ee eee 340 45 


615 85 
1,344 90 
833 90 
1,264 00 
1,409 78 


1,575 45 


1,651 95 
1,858 29 


1,900 30 


3,990 96 
1,787 25 


1,859 15 


4,367 33 
2,192 37 
1,832 53 
2,044 77 
2,522 59 


2,044 80 


a 


1,840 45 
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Service. Sige Sie $<¢ 
AGENTS’ SALARIES AND DISBURSEMENTS.—Concluded 
Miscellaneous, $2,392.10. 
Bilton, G., Caretaker Islands in. North and South | 
ATEOSD Seco reanes tte reek eters ae ec ane ere lesd ora biars ale'’giorspece.0 es 25 00 
Edye, W. K., Inspection Timber North of Wabi- 
SOON MT OMS Leet ee ere tee coun seach sete deceese als 4 20 
Guthrie, W., Caretaker Islands in Devil’s Lake...J>........... 25 00 
Jamieson, W., Caretaker Islands in Dog and 
BCR OT AM i OR epi. tox ete seek eke. asakdistohel (idcisde; Oat tla shele weg als tale as 50 00 
Johnston, T., Inspection Timber North of. Wabi- 
OUTIL O WILLA YA oce reso conic het ra rete tus Ha wees os evr 34 02 
Leetham, E. S., Inspection of Lemieux and Bell 
DSU NCL ICs etn te foe AE eine eee eh acd on ekg ATO SLAs Vlasebe arene Son wie 50 00 
McArthur, T. A., Inspector of Agencies........... 600 00 
PST CELIT CT Ugte tect st ace te ans oiebe ooo we Sooke alee 612 95 
——_——-——_ 1,212 95 
McDonald, T., Inspection Timber North of Wabi- 
ROO TM OW iG Ld Tecate ot eas oe ak Nase, ehsietall 9) supra sa EA -0 17 39 
_ Nicholas, D. G., Inspection Timber North of Wabi- 
ESOT OW TSI Da Stree arene reer the TE cisiee ke ee emia 3 35 
Pronger, R. H., Acting Crown Lands Agent...... 118 34 
MPa RSOIN CNT St hit. tia oan slo, nae Oe FA oe aes k 17.75 
—_—___——_ 136 09 
Stewart, J. A., Inspection of Townships Shackle- 
ton, Fauquier and Newmarket....... 170 00 
Rita sO yell Cases hy cee ot cea olsiecig ths d'e a aco 657 10 
wae 827 10 
Tapping, T., Disbursements re Inspection of. 
PEO Wilts Day ENUI LCi ae rca asgl otc alg Molla siakh bln» e1Ss e+ ws 7 00 


OTTAWA AGENCY. 


‘ake slay oT th oil [agi 95 0 eae m te a lah Pepa Wen IMRT SST RAL Me RE 
DMEM TR Ome ee ie VALLI osetia erica fobs oe be a Ss 
PL ieecuts hee. oe 2 — 

Disbursements 


Of OO TSO RA SO Ole iss elite) 6 0S wl 02.101 *8 Me 9h a, ote Oe See, ie 


Woop RANGING. 


EEL OUTTA ERIN coc hits 2 0c os» «choke etoiacs civ wiedd sedate Nin aine 
EM UT Coa TNE = RHE a ai ea Se Ne a eo a 
SOMES EN NS Cin OSA aie ie ay ga ge a 
PEE Gs EY RGOCN TVIRD Pech MIVA Mr Gori or ats. a8) esis re Vw o cebeseve phele be wets, ere 
ae LV PRE Sete. eic ere onan ate Fad B7e elk ao wacw So 

POPUL MCC LOT Mat. tay ent ee ee fice & eee Res aes 
eee rate MELO © ap dc creteise a «vie deite wie a one yet er gi espt eco mene 
Bates, R. 
Balsdon, G. 
eG EU ee Pei ical bie 5 Sale ounie he 6's 
Belanger, T. 
AARNE oa eh. CARN Sa cA See Pir ae i oe re ar ae 

Disbursements 


Bot ip) O18? 6) bitte bi 6) eel 6: 6 6 (e e)16).6 0) © @° 0 lm 6) 8 e 6.6 | 16) a 10) 6) oF ele) ® 


She 1S) & @ (Oneldie 8° (0 lee) le ie.(e were es. 6 (0 10 e686. 678 10.8: 6 ace es! 


Bip 8! GAO ere) 4.8) 6) 


SO (O86 ees: Oye oe! 6: ‘ae ane: le 'ec6 616) ee. 616 0) € Ss 0" 0.8. 6 (tl 0, 59 


overt eee eer essere ere ever et Foes ene 


Brooks, NV Pg) eRe, eer eI saa Sb aca iciw ews ahd Gis | 


Buisson, Wm. 


Re TM it RRC T Le S20 0N chee ea Merv oh le Os 


Oa 67 Oo CLO) Sere G19 6. 88 Se Oa Le. Ci ee) 8 10 6 ee! 8 ew ‘0. 6) are: 


eoores eee oe 9 O08 


os Pe oe eevee 


orp ee ern ee eevee 


ereereereer eens 


OA@ a0! bite) 9) be: e088, | 


aetva ea eres evens 


ooo er erase wanes 


Gos © U (6 tele» 0 0 'e 6 


Ov ee C6 Ow oe a BS 


eee eo eee eevee 


1,500 00 
1,000 60 


762 15 


765 00 
805 00 
1,060 06 
605 00 


1,099 09 
905 00 
364 00 
156 00 

20 25 
20 25 


539 90 
345 00 
920 00 


eee er eee eens 


580 00 


Carried forward ..... Ree i a ee eee a) 8 Se a dfs lave ose oie alan 


| 
| 


61,995 13 


65,257 28 
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Service. 


Brought forward .....eeee. Lewy See Unlateehn aoe aan 


Woop RANGING.—Continued. 


Canon, Joe 
Carlson, C. 


ABTONSUAY AGC, yal cttata lh en ote erers a nie re, eee 
Red Lele Crite , tea cte ee caen ete. eae ke cae eee eee 
SEN TOR AL) NIA) aisha owe perethiena“an a karte /euriepn ee en ces 


Clairmont, E. 


Coyne, Phin. 


RATT Seo eins We a alone’ oath eee Aen ee 
Dennte Wx Ie tee Oe or igs cc ee lee ld Be Cee 


Didier, H. 


Fraser, W. A. 


IPOS Or 1) s 3. Sig amadleae aioe «arpa kee se a a on ee eee 


._ #e © © © owes revrseeeeseereeree eevee ee eevee ee ee 


Gauthier<-O 022. ee Pe 5a eee So Rat cree ee 
Gillean = Nir te oad. eens cote aterate cece tc Se eee cae 
RPOLCON ) Se etek coats wees ate Woes aR cleo ace ee 


Hagan, E. G. 
Hartley, C. 


FAGWICINS Sit MI ae oct. a le Coles pe ein ees eee 
Henderson “Cndsian * oe tcser. eee Disbursements. . 
HICHOOESON. tA winston or dee eee acy cee hie tee 


Hey, Ben 
Hogarth, J. R. 


FIUICICHODL YA Esa eee chee en alee ee Disbursements. . 


Tinrdaman. WwW. Hi; 
Hutton, J. 
Irving, E. 


Johnston, T. 
Jones, W. 
Kelly, J. 


Lee, J. B. 
Linklater, Geo. 
Long, H. E. 

Disbursements 


Macitonell Re TD iic. che cos vata, aE ie a eee eee 


MacGillivray, G. 
Margach, J. A. 
Disbursements 


Matheson, O. R. 


Carried forward 


O16 0 0a @ 2 6 0 8.0 6 8p SC € 6.0 0.0 ee © 4 10) 604 0ys 6) 0:6) 2 ee 


o. @ © 8 286 2) @ © © 6 See 0 le, 0) e's Cele 8.6 ete Bs 6 © BL 8 181s 6.58 


OSS ope. GP 0) 2 he Eo 8.8 9 Oe BO 1e Le & Ss) ie. @ ie 28) @ 27g) 2 


COOTEOL 2 B0. > iG atais cte aie ate ek pre eee ee eee 
RPOPIASAR OE. hE ee iar yie ni thee cle toungsue wii benatae oi ane 


© 6, & wells: 9) 6 0 Se 6 2 ee) 6 0 wp Bo 6 6) \@ 6 oe) einen C8 YS tee 


© ¢ Che © © © 6 0 0 6 0 O68 6 © 0.6.0 0 te ote 6 ee 6 4} Sea ie 0 818 


DOU ER Erty bed COIL! Ch cychs, oa due wtaackeat rete yen ace eee 
DOxseG HS. WsAds om oF bse abies doo Fy aoa eent ea aes ee 
ECU cc Mets te oh arar aral cinta. ve <catae ee gettin as en een eee 
BGC VV IS. GEC hia a Vio bre nce mol oe che citee tans te ogee eee Rae 
LTR CCCs TIN Ses Socic x 3 store's baat ven wades Ray aeh eae Me cae aoe ee 
PP AlN DA LET CNG FIA re, 20; 0, wig 3 ces, Sen Ie aa eee ene ak 
IOP SUSOD MOSCA Los she. chs api clecnsa nats 6 oT es ake 
PRUSHET GCAEO le eae stece ee cle ce Bie atte ei Pee ee oe Lemme 


| 
. | 


oe 6 S10 © Ne Be pee: Be Bie! 0.6. e' 9's) (ene enw 0 6 one 78 exe 


ee 


Rie GO © CHO @ 6 © 0 010 Oe SSE Os Ce 4Or 6 oe Bw 0 © 0 ¢ 6's 6 ie 6 


Oe O's oO CO! OL 08 0G 6 6 Brecw 6 © PRO 0 1» ova e ee (ee fe 6 6 e016 


oer eer eoeo eee eee eee eee evo et eevee eee 


pie oie ss lope aca MOD has A eee es 

ne eer wi ed eh See eae yt soba Pe a 
a MPS ME RI Aon MRE oss, Se 
REET y Merete, © oie ey 0 Gibbs: elt ok Simos ME Oana te OMEN en see eee ee 
abe whe (ae Oe © Na oe amelie ic awe) eo feb ec) RO. offe 6, 0 Mk be 
S Kew vai goie 0 oss ete hie @ eueteie ake Ceres oars wane amen 


KRermanan,” Geriit: ies tae abe eee hee, ee 
Replanealin opin UU os. everett ee ee ee 
Leblante =< O.4 inc data yobs tea) aces ORG Se eats 


"leer e reese ence 


@ ee @ /e @ 16° se € 66 80 6 6S 6 BEM (0 Ne, a ES OL\e (0). 99 616) © OF @ ae 
© tos) \@ 0) yO 8 Le 6 e610 676 oe © 0 6) at) @ 2 let 8 eee, S 
Cen es 6) 0 oe 0 fe we Ole see I Wee lee 0 Sele a. 6) ose e ml eeuete 


SS ow 0) Oy Gwe eee 16: (ave gel 16) ® 10.6 50! 6 ee 


2. Ore © 1 O10, 65a eC 66 6 (0) a (¢ 10 ue 16 Be O18 10,16! (a 0 18 Le 


Mavice mw m vicki. tn sd © sy head ees feo eee ees 
WARP AGCTS WY Hla. attack osc oe ees Disbursements. . 


OSS ONE. € C0 0 6 OO 68 6 6 0 6 Ble ee 6 6) 8) Bo ae 
ed 


Oo © 9) 0) VW eee a Wide ¢ ee 6 & etd wh Oe, s @ESae 


WE =i), oi. Rtaatieey tee wae a die ee Disbursements. . 


| 
| 
| 
| 


| 


ooeer eee er eevee 


eevee eevee eses 


eee reese eves 


oor ee eee eee 


oeeer ere reo ees 


eeoeew eee eeeeoe 


ooee er eee eens 


eereeeeee eevee 


oreo eee eevee 


ooo eee ee eons 


eevee er eree eevee 


eee eee e eens 


eeeeoereree esos 


over ee ee ewes 


oeeoer ee ee eeee 


;@eeeer er eee Oe we 


eevee errors ene 


ooerer eer eres 


oeee rere eeese 


(ee ee ee ee wees 


Jeoceveteeveeeee 


eeoeoe rere eevee 


eoeoerr te ee eves 


oor eee eevee 


eeoerereeeeseee 


eee eeee reese 


© 0. 9 (0,60, 6) O59 t6.50 0 


eee eee ew eens 


|eeee ee ee veers 


Sd 6. 8 4 6 we? ey Whoa 
oerere ee ee eves 


36 90 


ee ene eeereeee 
eee & ® 6.6 9 se ee 
s6 1.8 © 6.9 O60 ee 


+ e606 ee woe, 616 6 


on 0 Oe 6 6 4 Gee 8 


Coe © C0 ee S18 .e © 


0.6 O72. @ 0 © Bale Ces. 0 le le Se Se fe: @leal 6 Oe, Cue Oe O7e se Ore 2, SC 10 eerste ar eames 


65,257 28 


~_ 
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Service. or tO $5.6 Sos 
| 
Brought fOrWard ...cceccecccccvcsess Mlb ere Mires We wio/Analstens pele Aa'«'s 65,257 28 
Woop RANGING.—Continued. 
MISH ZIOS A. sass fans Ie we ohn Sarat vical ee ane ch asaretah echts, sb: a acy 1,560 00 
Bre DeeW ASOATL gx. :ctrtss 0k Ora 6 eo5.s 5's a ch PA UDR ar tS Ne a 153 75 
CMa SAUTER. ALPS Lue ais Sr pie a ote ge DD AU Ge, Sete cate ee 
PPM UE BOON Ta ain ks eee aie a ek 5 se Shs sola v's Le CR, Gat Sk 
—_——_— 768 25 
BA aarp me ene fa anaes Meee arhiah tn) ox ogc te ia cartys shove: pouiw Sf ae Waheerare are's\s 20 25 
RR HER CS OO I ents SEN CoS cra ca eg eh ce chile ob Hr eldliodakule ee oe < v9 635 00 
GASTRO = a a ee 1,929 00 
PRPS MESO IMICTE LS Mora sts) oon al a ache w Sales oe ate ew oa 324 46 
——| 2,253 46 | 
VLVTRESEL, Zl Sas eee GEOR Ge tea eee AR Sean eRe area 1.375 00 
SSE Lah Sie BORE ae cr ek Seana een] cera aR 500 00 | 
eRe EVA TNT Meta cce eaaetee o hor Tcl steed oat thaw wcelare Sidi s oid ie vistas dhes 1,375 00 
oe AIS. STO Roe ERs Dae a iy oe aaa |e ee 835 00 
WES ae TEL UE Ga SIRE IF PS nek igs are gee, ena eM, Mee aan Tae LA aa 1,555 00 | 
ee ome crm eee aN er Ree i a tyra gaits obo IS dice ol ae 260 00 | 
Te, OTe ree ean hae) ty ucla wea le ‘nod’ eal sted 9 oa a ate rete 568 00 | 
Beare Lem ee Pier eet yoeteret eG ameitels ae Ries eek ince a ha 3 Lacerta. Y 1,425 00 | 
OID ESTING Dg a ek gee ee a Disbursements... |............ 41 55 | 
(CEST RORY aM BERR a eae ere Disbursements... |.......-.06 153 01 
hoo a LESS i dg 0 aR aa eg a Ea te eae 4 36 00 | 
NSS SS 9 SSE ni aa [oe weasel ss 180 00 
be TA OUR gp Sire ms OES ole ee aa iat oa (2 277 50 
UNSSEND GT ase Fey Oe SSE Ai ical i peieat ate ieee a maneas ee aee recente ace 805 00 | 
Porte Peete FETT Ol) Taw Ste Fcc Figs St ots a Shee wo tae we cee ed 544 00 | 
oe eA OLITY ttre Peet Mace chao tees eo, oe 2 eas HOSS Soames shel Giiensveura sre 5 a 1,550 00 
eRe MEN 11d tas ie ite Ao cri uieic ok aie 6.6 Were’ «$y Wiese sith bwis.e. ieee ce 67 50 
BN A ae eer eve a eg Sa a bie Hie olan ee we a ave eh acetates tain este 860 00 
CEES ACS SEG MR SOAS BeOS SR raat ae Pie en a Re amas esha 1,480 00 | 
oy EES 1 INT gr Boa tea Ooo RS ea a ee are a a | 692 00 
Scns Atal 7 SRS ete Ae Rage a EN Aas ace em SED a | 348 00 
Sa RCE Agee cree wreR Ne ae Ealietene iis, Scares soe W oo sO cv oe wees 335 00 
OPEN OROE oN Poi a ton ve tities Be tue one Disbursements... |........ 000. 78 70 
ee Re eet Ser ta Eas tol 9 ew OE ode Wes Pay ow vais Ceated 421 73 
ree te i cn ac he eas eg see he hhes Glaice sa a, ode, ww 8 tame meine & 575 00 
“Pigs SUUTTEIE 1 D's GPS Seige: NNR Seco a8 asl sib toh Ek AA na | gaia 7 00 
eee ee a Raat is en en le ed «ath chs S's Se de ee fo oh ate 1,220 00 
PUNE RE OT Lee niet tthe tc tis kr Mis hh hes sree @ slaw y aiole «be eles 1,350 00 
PUMPED MACRO PRC or ge rea pie eye har te Rb Su se mye Bigs oobeee se has 500 00 
ee me See ee aoa ba, atone mba cers, Snole on om ace ie SENG te eae | 605 00 
UUNE A RSOT TL» 3 RR BE yes miele iatelieg sain Sea taal final Une Ae ri ae aA aa At Preeti sank cs 488 00 
CRESS. pep) io coded i ele tI 2 atc ENG A ean tg a a 460. 00 
Py Te Bey JSS EB a led FO et led aor nl ed eee ee | er a 755 00 
lth. BS, “SUR RRR oo ie tees MORE ad ull are or aa es hos tore 78 00 
OP EROTES SL Rae iiicy Sete eae ct des Peek eke | eat oats 840 00 
Bete Mm Sate Miner Witt ata cis i too os oa Se + hehe ko RASA ering 1,040 00 
SLES, LU PhS GIR Dn eg RNR as ee ea eA aM IR SEES E OS ee 935 00 | 
BOREAL RE SS tie 0a yt pe as eee Tia elie bode fae le ate ORs aD OS Ae al 110 50 | 
Sp Spi oT SHETY ae i ran al Pat Ae noe come eee eae | 1,260 00 
CETUS. Aho oh SEIS SI oc arn Rene UN Or AO a | 7 00 
SeeMMaRTOEIMME ELLE OOTY Re ees aed tl Cone csr ote Sixx pace «8.9 6 ele cissecae GE ee es 1,020 00 
Rest ae eee OR eater, Se SS Lr ad yt EW ee Sd CA SSIs tO a0 5 Fo -00| 536 15 
aa aut be TB hee 2 Be Ne Eb Se ea ae a as 1 43 50 
PR NOO et Wi baste te ae ek Cabs es a oe 8 es ote fre 13 0385°75" 1 
Pete UIEROINON UN aire se cit ad Ts theo tenes is 4 6 40 | 
——_-————| 1,042 15 
REET RAPTE STE or tt MNS ata eect Rm ghia as bah BG. p08 a> oe, G6 awe wie’ 72 00 
RCRA AT hE ee Ree Pat ake ce ene SN och Geiss oes 'dle s sie Ctgdo a ves e se eae | 950 00 


Carried forward 


oe © 0 ere 646.0% 6.0 © 6 6 8.10 64) a 0.6. 010 oo © ¢ 8 6 6 6.6 © 6 
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Appendix No. 6.—Continued. 
‘Service. | $ c¢. | Seat: $* 03 
Brought forward ~. | csicees owe ote sah maa ON ate ie eke ciency fore een 65,257 28 
Woop RAneine.—Concluded. 
Vincent SH Tote. > oe bic art aiene elses win eee eens eres swlets /otiaresencse 1,295 00 
WERSTOD LW BAS « wr nso cate ys Disbursements... |............ 506 68 
WEStOrn yok eee eres SSG shale a etceiart ts care ee ee ee 745 00 
DG ot) Fh Wed A bal grat Ean Ra ee ne ARR Urr at ACM Gee Sel cnet Grea 1,425 00 
WHIte CA SIT SS rook s lee tela’e ote eiely opie Bieta anbtahels eae a ele anata 660 00 
OW ATi a5 OG Ne, a dceccg: core pacts loco ere Oke hea aee arena ea Meee elon te 775 00 
AVS UESTe) CGI § Aaraiaae OR pees Menem rere Peta a AM eee SA So fon eee) a a Sl a 488 00 
Wilson:c Davids ce. oeckec css sb whe ate alt ietue ene ee ne ee 1,520 00 
Windle. Jasin k Sekt. nee okie le eRe ah So en ee ee nee 241 50 
OOS MW ie De Tee 5 cag feiuie a aca ueelateter ee 5 fete ore ae taesy oe ieee er a aaa 755 00 
ee oT Focal Bat" Bee 2 i Raia eg rR UR er Moment ARE oseob el mye i Ae ans 640 00 
Vail Po ThOmMas ere oo sin tae ak nb Ps we ened ale errs eee 1,370 00 
SGT 08 50d Bint et cater Sa eM ears ier  e RIS Sec eC Baek, tet 480 00 
—-| 81,197 37 
ESTIMATING FOREST RESERVES. 
Hengersoi, CHAk oe os sir calelem tees Disbursements 44) 3 a ee ee 26 19 
FIRE RANGING. 
ACNESON, 2 hs NL) syece cana es pra ale 'a lero dhe. oleleres shaktia) Mae ene Rat  tneere 327 50 
ACEON Sols veo dc ete wate wns shone 5 aceee oa oiagm Cue ense ness aie nee a 17 00 
PAGADIS TD ALOK i ccd cools cach a 090. atele te. diaial eee caniroheracate eaead eee ee 337 50 
TAT De cis 5 ee Pale cae dog Seah cow oleae oe ea etieicte eaten earn ee reece 324 50 
VOC. an Sea: Wa A een a Re OE PY OLA MND PAS CS ak te eB 915 00 
BAAN SIDA VIG. ok mceucsa ck & beste a alitere ovageoeditey Mae tate ma tyae ee ote eee 342 50 
A TTOYE OWN TD Ursa donc) hievers © ates boa cR ce ee ee ae ee ae ern oe 70 00 
ATE UG ARLES y vss tous vee Olniehaly Gon cia ska stra alongs yeaa eee rere 42 50 
AYN SEO TL ce 2 ke aco ese ’nas, o helede Leese Rc en Let naan ae ase 345 00 
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Richardson s Gy7 BNAPes hes ae woe Se kerane es eee a pas eater eben 305 00 
Rd del WV Rs ee so. SE bine edie eee ca koe reat at cde eee 332 50 
Rivet Gir ce bhs ii oto hates ied ele eva ree eee eaten nie ean ee 330 00 
FET VOU EIA TS Sal rwald ceghatticre. > os lols PSR ee meentTs Genk F6 Bek Ged tiem ie aie en 350 00 
Robertson ad, Ha Bee ooh shee chaise le Regpieahe snd oh eee ale cea eee 26 92 
Robinson fT CBS. GRR cato.<\ao wie ee « ole eee Cee 0 ate esse eae ee 322 50 
Rochfort: (Asin. Saas 5 4 5 -Aeiain nla ola od eis we eae hs eee eee er 337 50 
FROGS ENG oho Sic BWR he DIF a ofeach to dtn nara ae tone REE ee ade reat 352 50 
Rowe (James tees la <2 tees eesti Seve ala ie ee ame Boe enna ee ere 342 50 
Hose? Bibi aims OR et oels 2 wk lace pleats gts rah a cae etn oes ee 315 00 
ROY, BUN co octec eer eed 0 6 tates Sean ee Rael ee ee 23 00 
RUsk [OS WA eee he Caled haps ee RE ee 755 00 
Dishursements 26 oy). cvs 2a shine: aly Oa 2,948 65 

——| 3,703 6d 
RYO; Li ope ae es ee cole eee Le te eee eee sl x a eee ene 82 50 
Sandersons 6) abe Cakes s LE tea ee et et eee ee eee 422 50 


Carried forward 
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146,480 84 
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Appendix No. 6.—Continued. 
‘Service. | a | Sey Sue ¢: 
ePIC BLOT ADT eee ye intel he ronre reel ihish ee ake ee sc detovis bells 146,480 84 
Fire Raneine.—Continued. © 
TE ea NE Be eR Fou Silipat URE 6 © Ae oi ps Pua er a 345 00 
ER See Res RE eh. states ake Saka hele Ok «ovo Ne. 330 00 
eee Te Ce rs ee ney ele pcan a oa ols cheng wis Malls USS e 6 Ouce 312 50 
Coo yharei ye Bie lee, ie. tM NA RSE Uy ARE ia hy OCR Raa, (ar ane ie eee 75 00 
Tes WL dl Sk, gh SRG STi fe iA Pepe ge Ae ea SR 337 50 
ures Emme Cs ipa eee eet eee Gee lee cha sacs slo es hie Sis we's 488 00 
Senate EER et eet eo Bee, uk ial sal eich sis sip o) Pale piete.e¥ 5.6.60 295 00 
BaP PRUE CM EAs ore a ok go rs chive on wigeees weal y's bors we cc e''s 315 00 
reer rere UE ME EN de de gs wuts tite a 8 oe bie ntile.e occ ole ce Gx s 330 00 
ere och y ocd vig bm etiee ain caine so sel Se erccaea o bes 6 315 00 
ee ee ge Se ky ie us Spice aie aie eae sie.4 shévehe cove done 300 00 
tis MAR) ee: erat ge a ate wea Tie, clk ce ch es a tis nae 340 00 
ere Ea Pee ee NG Sd laws Dee cee Vae% we chek kel 525 00 
Pam OMNO IEE PRINS OR EE ot fort e085 OL Ron wi etarls, w Sc ech: a soa 'sfleiase’s ev e’e esc ae 327 50 
Se TE ear hae NSTI eG se Gio Selec = aoe acon es thigip a see wl wade 317 50 
SL oo GRE le Sg aR SLi Rar a Pe 30 70 
ae Ee rr Fai a Tis a dine Fon Sa cend faye are'ore Ge oho Bald « 324 50 
STEMI OE tar Oe, ke ee oo ates Ge oa. Fp jale tle» Sh ree Geen’ e Saks 280 00 
osteo Sle eis ae ora ae eee ane 315 00 | 
eM ET NY ET SG ete fet Took aro cases Wie fee bee ee Ps Whe kes ee eles 315 00 
eM MPR res eA rN Reser) eds lees 315 00 | 
eee IRE Sa ST MRP OMS tee rer L gals, el erk Seka iis ovale a's the qi.e-eie u's eh es 257 50 | 
Span die 1M ho GR: Be aaa ae tears om ee ica | 765 00 
MCRL C1) CS MMNR Foro oh 5c5 ob bos ole 8 8 a ee ons Heed 401 18 | 
— 1,166 18 
ee eae aa a ee NONE ie oc aha wok woe ae we bk ee tlakees bec Bees 305 00 
SE SE AS BSS Ri on SO se RR ag th De ea Gp ee B02 50 
SMT TEMP YS ane Se a eee eda Bids f cles <as hd 8-0 1e iba. 58 00 Gola 324 50 
ene ROE re et re a en oe S's vein 0 eg ale dco aie 295 00 
ESA, La se pie Bl be Se CURES I arg tC A OL 337 50 
ee ere Pt Be yt eS) Po Ee patina swe hes bo ache Cee ace 3087 50 
EST EN Rg SI ee Rant ets ar ee a ee ee I 275 00 
SPEEIBEEIPI IIIA LOTTO AGO es Be ne Yona FSG are ose wis Wel are 8 SS anne cle 56 75 
PME BOM ANA A Bec oh aky Ms cet os L osb eo be ok eat Ae Bre aera eae 337 50 
TMRES BIOTA MAUS hoe atc Wise ma ia LEA ais ook G8 ie 312 50 
Sree LHCMRONES @ aise Gir cis eee en class lets s es 156 25 
— 468 75 
SS, SU CC PRN 2 ee eG ne ee 315 00 
Ey nTE SE Uae the eee Per Sere la ie bees cuca ts 270 00 
SUERTE LOCH rags BG 2 Eko phase ae n SCN ae eso Gdn eee ooh 312 50 
REO eed. Sree Fh Gods iia wless @etssic vibe walle 6.6 bbe vou e's 312 50 
ITUNES ERY WO Str FN ee, ey Uy ia lns os awe «i]s meee ee wa 292 50 
Sag LU Ee SS Se Satie et a a ee 330 00 
RET ee et, Ce Pees he a. ance cate ve halt ed p ab ap eee 345 00 
is WL GRE AAD A. RE apie a ae a ae Siialeror Poet Med sie 300 00 
EE EOP Bt riae Ot ee. ae Ma oie oe She's Sve ee hs wet PHO knee se vutis 292 50 
SMM ETO Ns Cex en a eS eS 4's 5 sek os low es eee Mees Saha ne 488 00 
En ce ails (ity el a a Dei a laren ere A Recsate eke 330 00 
RE a ae ISS Sa OS ye en's pica tte eR Sg be Fb dew Eely 292 50 
Seem ae Meo aS 1 Sheela sa oe pies calew aieteesre eb abs vos 28 26 
SLE gag ek IR i ig BM DS ge ote a aaa |e ne a 315 00 
eer POUR ES ew rts a ett to Shc cia Gi oe Siew whee Mis] 6 vbie’ e'e'5'e ao Sal 327 50 
TG cS Seal ip SERS 0 oe oF aN ee OR | 41 54 
Reet COOL ts haat, ata 48.0 DIBDUrsEMeENtS oi. eS eee os 1135 08 
NUE apt ee 05) el a ee | ae 297 50 
RS Tite dE eg AO Tp ae a a 315 00 
UE EMMY Cece cee al ae at Ae bra a Sie aoe.» to's b's sie ‘oss eo Rad bee ONS Ss 17 00 
I he, ETO Ons, ee ea Se PatsGhistek trains 340 00 
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Appendix No. 6.—Continued. 


Service. | Sc | : Sie | EW 
Brougneé forward Fec oe al as oop ae oa eo ole ea oer eee | Rees 146,480 84 
Firt Ranerne.—Concluded. 

Welter GAL Re alte et ae ere hate cept tea ol reals One nee ere 287 50 
WCSTROW , OP c oe Ba Ba Sg © we Mauss nt 5 lee aL Bares oe ee oe 340 00 
West BIC pe: Rs SAE bo a er acre a Pe ea Le tn eee nie 459 00 
UV NT GS cA Pe hd ak Gres Gk bie take pin lotoreel nua eite Oe ay tare 5 ana a oe 312 50 
White vd: Elo oes Sb kus 8 She eee eee ene 760 00 
Wickens 000. oF, Se Ae sen <5. ay one eco nse Rae tee eae te ee ees 357 50 
OU SET AING Maal ohn ocx wits eds ia 5|> sun see Sea dha phe poe ear le pened eee area 324 50 
Williams, (H; Bi mec coo ne ceba-a’s «scala nae pat nce mean en sae ies 32 50 
Wilkins NG. DEAR Ses oo sa stevcee oie ok eens oko cee ae ete 488 00 
WLS Otek CH ORE aia we ie a a sea ae ee eagle eee 315 00 
WANG ASS alt heise oi oes fo eile Seg Sew SPRL ame aa er rae caer ere 920 00 
WOO Wa Di ek sive cw oR BN ice alee oo cpl abe eee eee 411 00 
VIGO 5 ee Se oe lev ecatge, Sato, We el ath site hae ern 307 50 
SE eehy Ee PRS heres oo Saisie bow Suet St de eas Oe apre kl <n aoa aaa ate le 390 00 
Aga fea oe = egal Gees Seer res Sar Cann RAR Grete poet ial ea 310 00 
FETED eA Gee ag A ois ahnecens te ke Disbursements... |............ 182 50 


111,250 79 
FOREST RESERVES. 


Temagami Reserve, $31,740.34. 


| Chas hi ee O ere mean Cis Pe Ris Ho amstho Scie he ey 337 50 
PALM red 5. On) os Sion Sic. 0 bie ei wie SW are eal 8h Be et eg Eee eyo 195 00 
AT ONS SOO Sie. eh wing pialers aie ee cnuah scale e+, «taicieidann: oe eae age ae 135 00 
Am elon Tn HS ssid nad goth eter. a gaelic pu a ee eveniee eee Re ee 307 50 
A TEDOG) 6 To eae ape Sin ww gels anaala Si Rha a epoca aaa ane a 327 50 
SPATTOUL ©) DOS Aid rss «5 ee a ne es eae 765 00 
Disbursements et. cot Ves cose a eee eee 35 93 
——_-__—__. 800 93 
EVAR LOD 5 Fate aptccatie Sutdis, 7% wlae ah cole hoe pete tee SRS ac ae en ne eS 337 50 
SDOLAN RET, OR eens a eiainve bis selin eis sola eis ee eee 287 50 
PESETOLU, Es, tse are Sie eins ave Rep thes ore ciel od GRE er cea ea ee ene 332 50 
PESACHCO} ES. Peayakter’ Sateheasevbas ot ihntgs eaius: sige etek Mar ebea el tater ieee. St cnet 335 00 
BSI ACK OG BOs... 5 I, te Sok Sle Sa ean eer Oe ee ee 327 50 
PROT VAT oS 5 a ars Jor od igs bs ae Te et Pee ede nee 335 00 
BYrage eW -ic S ek op 2 oe Uy Sacco 8 ee ee ee ee 335 00 
TOWNS eRe es ie vn a Epatlene hate ate ata ae ee $22 50 
CAMEIN AL Oke woe win sssdin ede eS Gee a de ae he 185 00 
OF at ch ee eas re MERI Mra pep A a plenty IGRI Lo ok 327 50 
Garleton, Geo Sap Sows 60 Qa cack ate oh e's Heo ee ee 335 00 
POAVUL ALT, | esc citer digi 6 tie Acne ee Aa crereie OMe te een ee oe ee 335 00 
Champagne, clo. so iin ones. Slexas seen ont ee ae ee eee 332 50 
Moh ennett6. JAS. ia. (RSS cc's Salem eat ee Pe in aS ee eee 262 50 
MOTORS ROONY step Dis rio he atallors ote a teatel os teen eee Pane Fis ee lee ns 265 00 
Daley TBs ein is ae wea en Dan an ee en ee 90 00 
THA AL AG sk. HREOC ee ae Or Oe 297 50 
RAV ALIS. OW ie aS Be ds rece iae cs ocdee Cie a Oe eee 267 50 
Waerig | Ron ha ote Weep ohn ais Nie Ls ee eR eae ee ee 1,065 50 
PE ELGY View oe eed, BASES = IN Gein Oi os ok ee ee ae ae ee 32l 50 
erris, Roo A, oO. hoe Oe ee a eee 322 50 
MWrame, Re Ri ed. Soa a eke ee eee ee eee 327 50 
at x: 5 Lore OSMmEREIN Fe thr ee Bene gan 1 Pewee aA AE yee Toe he 190 00 
‘Grenier, Jase chs £20k Peek Ee es eee 335 00 
“Goodearle, WH. osha 6 uo as bal sare aries elo ee eee 355 00 
arrison,, (IS Ws 6B a ele cance ole ete ee en eee 912 50 
RLOCUL, 1. Bes aig es hao vs ae ne ace ad ee eee 307 50 
Tarper, - BiH eee ON oe nk ee eee Pe ee eee 335 00 
Srennick, °C.o5 Mgeies. ove ic spa oe an ee at ee 357 50 


Carried. forward... cod: jstass eee A eee she wheres 257,731 63 
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Appendix No. 6.—Continued. 


Service. Pelee aks $3 oc. 
== 
EEC Ite POMOC Me tiene wie ote sale use ls asgnale oti pis Ile oNielace at's wef ee o eee Gar s-s [22575 731.63 
FOREST RESERVES.—Continued. 
Temagami Reserve.—Oontinued. 
aie 
PEEP a ete Wer, it Mtn coe Seen ars cokes tees ess E 1 = BaT Oo 
aindeou: 0 ADE py oa ERE ee ae aa he in | 
BISDUESBIMONLS we a. SS eG Weick ce de cwilen eas | 1,799.67 
“Syne cary sae SE ae ee a ee Ce ce 327 50 
FEVERS SL 0 Lise 2s iC ea an rare ere ee I Ue ce 197 50 
eae RE eB a noe. U, Gaee a elalece ace kates ele LP Oe Oh RENE eee 442 50 
See Pema ey TNE: one y ive 55. sila se ocaneredaie kta e'oie aes ee kT ee eee 247 30 
Sent ssh UR EAC Cos ds ols <. shales aicld ogc cstee siete Bes ae ems 335 00 
UE EUALGR Me VV II PME winisty s 4 lcs his ais ss pins meee ewes coat ee ett ees 40 00 
eee EM peters A, et na ai cela at sl Os alee we cee ees ae 
ere EI reat hohe TERS e this Pete a 4 steak ae din o's alee fee ee oe 50 
Se Ce SEN tena O00, MARR oS de RO Ee a a Se 00 
en (UE Cy IE ei, One costes ats co phaetiie: dete ode > soho eet te wee 
eT ES et Uen Sicha aly cis ytacc ers c,cis ero sive oe cree [Ree eee eee F 265 00 
eRe I rete asia. Ch S\ ca Ge sla aid chi vies siete oe [IE ® Sate es see on 
(ag TEE aie ea rise a ae in aR ea ae AO AO eo 
Sr Se Lo lg a a A a aa oS ers OR ee ee aR CO a aC 327 50 
Rieter eye Sl). eee an os few re teen eee 167 50 
WS EE, ey cic cdiinle es cba cdemedcue as [teersress cles | 337 50 
BEE LG PO eget eae cee ia, sie oocls se ssicle scams corce cep eee mere esas 200 00 
PED AOC ET Ame ae, a sis <cweeie «. 6.4 ne wh 0.0 onleieto ais ee pte ee tb ee ciew 335 00 
Ne ols hog BEE oles Oi UE Ona age Sa ge Car i Org eRe Se So 335 00 
DSCC So OAT ER Rayo" Ee an OIA Cai Eee ta RAC aed CC ae ee 285 00 
rere ere rte a AS OS Fock a Son Cui [en ew enna ee 187 50 
ae CRESTOR VV AYP Oe eho a oe ss a ac ttslole' sb cinlce Ge ef et eee oleels 267 50 
Beever Ne Cine, a cieon re tee eee pees sree 190 00 
Mmcaitiy walt Rum 2 ee BOR Shun Sau ete eisai atenetarece 332 50 
COU et in ee I. hs es eaters lene eee 327 50 
A Ee TERR SS io oe a eae ee ee a a) 339 00 
MMMM ta ae ca sce ee NOON SMe DiC S foe ae ven whiny 262 50 
Erm T Nae es ied re Pt ek oi Ses alec eg Us enone pee 845 00 
rE EBT atte he Cah ree ee ON cre ea ns oe oe 267 50 
(7 UL Gs SR Se Se ee aati oe SS ne eae |e 339 00 
aE CE tar a Cet He a I GIDL [tne tw oe oe 8 Bes 337 50 
SINE TOE URE, eS ky a ee ed wea vung 347 50 
NTMI SDE eed cl oR. ha a, ui cle Cie Wie siatkla Hee eee Ve Sees 165 00 
I EN ee ar i oo eee ek Co Seg fe et vend mete 230 00 
MMMM ULTRA 8c hes eel Ares coe aap Teta wale'o 083 150 00 
mre Oe Ste eee Sa ote has a8 cc sk oe eae cee ole wee ces B27 50 
NRIOL ON i ates a cas) ck me osc < gc an [a tots ecese eee eles ye au 
ee eS ev dae Re Naas ces woes 5 0 
re ee mn oe te er i tS SL aes Seine oe 327 50 
EM Pe oh aie et se Sone ky, |e Sew oe Saw es 6 25 00 
RE LOG Or RNG i, ee 0d 8 Spa bca hc od 6 ¥ aie itve ns ms.e's 265 00 
EM EPMA OO arian Leche ehh, Be NT iet bee cle tes 267 50 
NETS Sip 00 se Fa i as a a aa Uta Ra 327 50 
UU Dp SS REY SRS Mie ae SE rn ces en Ie 267 5 
PPUPMOT OES <b. ca. BUNA cet CN SM titan ode ty cay ere Roe 0 Sma Mite AR ocala iach 385 00 
ee LS.” gy ns ae RS a ce aE 912 50 
RRM EE ORI cyst en. pha yc chess ce cts eons 339 00 
TEC] bee! itl RSD Sek NT irk 2 ae a a | 332 50 
EO rer, ee te tie eT Oe 442 50 
EL aU URC tee oes Sr cae a ne a ne ne 155 60 
RG Se Nee i Lee 327 50 
ST SRTTCOUTSE®: 50 IIS le Ren ae en oe 257,731 63 
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Appendiz No. 6.—Continued. 
‘Service. | > oC | b Fie Since: 
Brougnt “forward e\.2s cite vhs we eae Ga eR a ee ee 257,731 63 
FOREST RESERVES.—Continued. 
Temagami Reserve.—Concluded. 
PV EISOD | PBs AGS 2 BA aieteee ne We ak ope ease ti eo pa oe 337 50 
WATSON, uy Were Bie. cae os a ahaa Sims cte let hte ate ae A oe een 267 50 
WAT OT A aii era oie oo TRC ey eee SLA eS ee 8282-56 
UTE ER ceed oo ete ras alla veo ere, cin te oes sR a Re ae ee 780 00 
IDishursementsk ye | sce ce oe eee 211 75 
991 74 
- Metagami Reserve, $7,148.78. 
PAATISITOS PAs wea Meee oie nd cane eu se Si, crete ate Sena ane one ae 342 50 
Blackwell, U2) ohana sc ce nah oe tise. 4 aie nce annie eee mene 345 00 
BOVE DI Mie eee Paes 5 05 ein eh Bea be ace etree ee eae ae 340 00 
Burden) as eh ge vee SW 6 a ae ras, Oe naa akc a 275 00 
BucKen IGN we ake ok ech Se ea i etc see eeee 830 00 
Disbursemen ta) i. >. 6s es ae ee ee oe 176 28 
oe 1,006 28 
Chatsote cH red./ Ue seea.ac. Powe ceteeic ehe REL Ser eae ga ee 160 00 | 
RRO CAT Ed 5 ate Maite 5 are Se ae oe Pe hy Rgials oh eee 112 50 
Grougixy (JO8;: (ooise es Th ei sa ee 342 50 
CUD. aos ciel apctotas Oia a ako’ so oe teee cane okt AULA ie, mane eae 340 00 
Meekeyn 6. “Til eke in pn ce See ee Pe he eee 342 50 
MeMenitemy, Wari eee eee en ee oc eee 362 50 
MéMentemy, | Geo. tei. airs are cet ei hate tLe ae ec 322 50 
Murray; ett} eves se ens So ree 2 Oe ee ee 282 50 
MS A ae he a shee 2 Sah Poe a oe, A eet, Le oe 302 50 
PLA EAS Fie ee ee eh A CRT le ir eee teal 345 00 
POTte ry Gs He Stet oe ce te Lo OS he tne, Ol orale Ae eee 145 00 
POULT AN aay nee 6k Pk a en ee ee ET ee 342 50 
POULINZ ID) oh ere eee betes SE ee 342 50 
SOULS IS Toe ie rs ns Ce heath no om, wt ee ee ae ea ae 302 50 
SUIPrete, (Hs iC so eae es ee Re a ee ae 342 50 
Stoddard 00s ne Peo ae ee eS ee ae eee 340 00 
MEIECH SP ReaT > valet ies op oe ER ee Rel oe Soe ae eee 112 50 
Mississaga Reserve.—$15,768.57. | 
ACHEBOMS O0ip ooo Peels Os Wh a J ee) ee Lee a ae 568 00 
Allene Goede si eee Ss li SPR EE Se eee By east 
Aller <i Mo vid Selec 2 estan CR ee nce ee ee 340 00 
Armetrone®,” A. Tie deine eel oe Ee Mee ee eee 360 00 |: 
DOU KE Tos. C6 see Sn ds ins wee SO ee Oa eee 327 50 
Boyds SEOs Sin hocdinre copes harshest plete Risen aah Ce cet eee 195 00 
Burden) Wis hoes owl ose ee eee ioe eentoee 564 00 
Burden, Fos a hes ie Became eo Seok ater one eee nt cl a ee 320 00 
Burns sD oy i Necig as ia, as Wp ER oa Viale RG (eae SA ee ee 192 50 
Odrpenters oa: dick tee ol eA al ee ee Oe IL te ee 815 00 | 
Carson, . Te ch coeds ss Sis SOE ee Gone eee ee he ee 337 50 
Gornett; We 1G eR Ss ee ee ae eed ee eee 335 00 
DTK OT Ad Bons hs ee Feo CTLs SP UN Ge ae hae ee 340 00 
Doherty eB. Clie. ee co. suk he ee. a eee ae Bare hak get 572 00 
NoylesAGrasa Feo ok We es 5 es a eee Aes Faris 352 50 
Drapery Wai sien eas & on 8S Sue Sele Sk cle ih ee a 277 50 | 
Dupuis tle come eee we www thas ee ke ee aL Daa ae ee ene 322 50 
UW AE AO Al ae i ate nas ok ees een eae a 770 00 
Bisbirqements fe nd o-25 Ys 4 ae ee oe 219 bf 
| 1,049 57 
Perpierp W.. Baas ok feck eae ee ee ee eee 360 00 
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Appendia No. 6.—Continued. 
Service. | DieG + aes aE 
| 
Per OL EME OT ICOLC eno eS ede wicca las «Sis Bie acele 38 ee faa dae cis ea el est eAbes 
FOREST RESERVES.—Continued. 
Mississaga Reserve. —Concluded. 
OSS SREP EE i lg sel Be IR a VR Re Sait ie ee Gea Be Ae See eg! ee a eae | 337 50 
cep LC I bi ET ee ae co SER Rte ae a Oe a a the 340 00 
Err Gd Deny gt Rs rete SMe AE hk 8 Rec er Soran ose od Ne hab EE okie eke 340 00 
CLT YY me a Wn PR rah AN ce Oe Vt ces rave bal Menciee eo Vow ko cece cas 345 00 
eee INE ee NI se re ee Sb Cede ane gah 0d -1< ele o!ekln eet 322 50 
SE UO TOME, Vere WVGMiire Be Se Le Maal. pais Sane rR eon Oh nee ee tele el 290 00 
SOC RE Me gtr erat srt nk, oo 9 ls Bhal'e.6 Her ete oes dV e.g oa Se oe uN 360 00 | 
2 EES (UE LB EN) oo ee e oe el i Pne a -ae a e 320 00 
UME RUEMMETS ch VIMEO MC Iya Lo bre tal caigceden cto oe oF GIs laa Wavk o arene 329 00 
ee CL ERE TE MH cosy lai ate tw wis ocad Sad Placed ex ae docs 360 00 
SUE ce mn VUE MM Seeman cd Ao PO oS Uae es ae 352 50 | 
EM Me A GY ERO Doe Lc geet ie sce die ihe alee s Shes be 340 00 
Cat, TRE Ets aes Gt lei Fallacies greets aie ee Soba ea reheat 812 50 | 
Ph | CEUTA CMG Mar fei, tate iets Gia Sh cts, Semen Sees Lara diene a's 6 ol 360 00 | 
CUTLASS VMN: Se an at cae ne anv Ra ee 325 00 
woo) os GWEN Gd pe aS ON I eae i a ce ee 320 00 
etn ramE deat imme A SS acy at be eh en Ne oa wid wv be 297 50 
ERIE OTE CON aera st. hee be dee eee caie epithe Sia | we aie loK kao is 317 50 
er MOM NIN ncn Sk fe. Rs oes ee 300 00 | 
Pere CMe ey ish al ts ly late eae ne bn eo eee Sk ek 295 00 
EN t,, Joly Lit SEAS 6 oy Cie Sasi gn ar Cae a Sn 130 00 | 
i Pee UM oe i AT ee 270 00 
AME TT TSTE DD Ze Ne a5 8 ns bod Ce enn ee a na 310 00 | 
Bier tr, en ee rh, te he hoe o coe oes 312 50 | 
MEST ARETE LSS SG e a 2 e iniry e  e | 360 00 | 
Eee ORM ME ook 8 aoa 6 Pasco leone oi 0d ba Sine oka 340 00 
Nepigon Reserve, $9,383.24. 
Bem MN SIR ae ee tele nalts alo el psdsye «std Seine Os 6 6C VES vey cine. o 352 50 
(EOL SEED PES Po ek dh a RS a ae rn en 265 32 
OUT AUGUSTE 0 ei, Boar IB Ne is ee aa Oe Rn 100 00 
EOE eee eR yee wig ws, ected vont lecca aS 422 50 
RN ee ern. Pee ly sic oale sa oe OOo da See. Gee 317 50 
CE i MDa lp AEE Sta a i Sie a Nd ar tee 1,170 00 
DEPP EOMM GING TS etn, Ree hn, ek ek, 1,918 58 
Bee? Seas Sel POS VA Itt) 
DRMCRCAPR MRICS oe tint th PAM UN ea kek Pea 505 00 | 
USERIES ) Gge ats, oie Siok Re ACE Ie a Alen amma nas ee en ae ea 45 00 | 
NM TEGUME Miner ea TN Fae ee Oak Bae yA a 6 00 
NM ert nh ee eed ey ee 22 50 | 
(ietocia aie Lou oR pe atk, SO ane at See eae a 15 00 
RRR Breer tes oon AM ee Od i he eh a he 325 00 
Se HME Cer oe SRA Ra el ae ee 1i0 00 
eR in ETE te ca en Cig Ok ep So 30 00 
UTS Mine ke B20 1 EO OS Oeste SC arn nein Lee Geen, See 450 00 
UML ITEM es otk pe OAR CI ent Lae ig) 5 00 
SLES MINE co. yas dit ath eha oc ska ee on, &  Poisleteab ork fa ce 302 50 
UGH JE, tr tr cig Ri Ra ng og AT 120 00 
eter rN Lee gets ANIL ot. tha ba 4 od bide yc seb eke. 185 00 
TENOR Se ABAT CRs eigen ae, <a aan aes Ore ce 447 50 
SRO CO MAUR eer ge eo Met forty PA ge sg Te bees woke. 187 50 
AS GDN Shue 98 cc Ee Ae a 35 00 | 
ee a re he se al ces o, 370 00 
OSIM ye Meelis MADR A ee ae ea a Sl en 22 50 
(SEE TESTES ca OUTS UN nas Sa oe rr as | 257,781 63 
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Appendiz No. 6.—Continued. 


Service. | Osan GC. | SPA | 


Brought forward 


FOREST RESERVES.—Concluded. 
Nepigon Reserve,—Concluded. 


PONS ONO CONES O68 (SOE 6 CFO O COC 10.86 616 € 0 6 COLO OL6.8 167010) Clete 6 satele wae s6)s 


C5019 ORE ©1000) OC 6 0.8 6.8 CLO [0 D6 6 OTS: 6 0, 6) @ 50 UC 6 6. Clg Sree. 16,8) 816. .6.6 8 


Cheha, ee), 6 S506. %) Fo. es 0) 8 wie oldie e w Ore IW ce) 0 Cle) ce eUe, 6 lia ie a ake (wie Lene tele 
Ps) C10 6 Gh e) (ee 10 w 6's 0c 80 06 6 6.0 & 010 00 6 6 €.6 0 1ane 6 10le le gla ete ngnene lesa e 
C60 O10 8 00 enc 6 6 O's 6 6 ee 66 ee ee ee 8 8 8 6b 68 © els 6 ee 4a 08s be 
o F.c e's * 06 0 6G 0s 4's 6 0.0 ue © UV 06.4 6 00) s oe w © ee tlc @ ole. 676 ee ere © 


Be 6 OSC OHS 06 CNS 0, 0 6 6 6D CHOC 6 16/0 0 O00 Bite ele © itl'g ® anele © e058 6.0 8 


PAD DIN Sek NOS. “air ys cavwiors cs & ate Sista ue ance ean ee 600 00 
Disbursements: a. 130 eee Clee eee eee 27 66 
Sibley Reserve, $790.00. 
EIOTTLCK GOO ieacy tasye AEE RSS Oe ee RE en died oie ten ate 
ONT VOL ial AS Asia he ay Fae Re Sn ee eet ee Sens 
Quinny I. ae ee Cea ae One a ne eee 
FORESTRY. 
Bell “Telephone Company 45% 2c wee pa oak he ee 35 25 
Hixpress ands Cartacre eeu 8 oe Pee cee ee eee 99 60 
UD LEOSS <5 oo aise athe acae o.oo uhatiein > ao REE Sern et oe eee 
A tt tfo) Sie eee he Rien AE aed Ets Alene is SW ne ale Ned aan 
SUNATICS S35 oF ote Sees oe de EES ie ee ee ae ee 
MINES AND MINING. 
Miller, W. G., Provincial Geologist, services....... 4,550 00 
Disbursementas -. . hia a aces oe eee 215 53 
Knight, C. W., Ist Assistant Geologist, services...| 2,250 00 
Disbursements 55 Sea es ok eee eee ee 743 43 
Burrows, A. G., 2nd Assistant Geologist, services...) 2,150 00 
Disbursements) (4 aloe ce wee eee Eee 359 84 
Hopkins, P. E., 8rd Assistant Geologist, services..| 1,500 00 
Disbursements + 2.3% sagen ee Cale eee 480 55 
Rogers, W. R., Topographer, services...........<: 1,850 00 
Disbursementss-.. 2/05. cou dee sear eee ae 63 50 
Bell, “W-"J,; Cartographer, services: ..Vo..on «<eeleeae eee ; 
Mickle, G. R., Mine Assessor, services .......... 4,000 00 
Disbursements 4 srk suc s wks ee en eo 450 80 


O50 @ Oe Cm a C18 6 6 O€)8L 60 6 60 © oe 010, 5: 91:0 Sees eee M8868 |e. 6 8.0 eo 6 a8. ole cere 


297 50 
170 00 
302 50 
5b3 34 
BO 
6 00 
157 50 
150 00 
10 50 


307 50 
310 00 
310 00 
307 50 
310 00 
310 00 


627 66 


345 00 
100 60 


4,765 53 
2,993 43 
2,509 84 
1,980 55 


1,915 50 
1,506 00 


4,450 80 


. eee 
Set © C0 6.0) a gee «08 6 © Ce e109 ss 16'S 0.0 0,60 8) 80 ek . 0/6 8) 80952 8 ee 


345 00 


257,731 638 


67 ,313 59 


9,037 59 


334,082 81 


Pa 
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Appendiz No. 6.—Continued. 
Service. $.. e@: | So° | eae 
RRS MT ae hey sn ot OO ag BAN Ree ara, aeerensit AL Care pee Oe oats Heid Oka a 334,082 81 
MINES AND Mrinince.—Concluded. 
Godson, T. E., Mining Commissioner, services..... 4,300 00 
Morris, W. H., Mining Commissioner’s Clerk, 
OLY COS use ie Meee i ee a Nee bbe 8 bb 8 be 1,350 00 
PUSS OT Cae eee feet e atta oo «ele biohae te be cs 1,679 95 
———_——| _ 7,329 95 
Sutherland, T. F., Chief Inspector of Mines,! 2,500 00 
CT CCS am eet. bie cls ols sade «cc's #70 os eb bo ‘ 
PPTSIETRCITION LS mee ir ot cole 6 Siete eb ie decals ws 1,045 20 
——_————| _ 3,545 20 
Collins, E. A., 1st Assistant Inspector of Mines, | 2,300 00 
VANES eR fe Ghose pan nye lie 0 Benge, Bn gr aa ara ‘ 
Meera TSeIiGll tare on ale os Stn calor es ee oie AL oul (0a 
————-——-|_ 8,677 63 
McMillan, J. G., 2nd Assistant Inspector of 
PI TIOS WE ROLY [OCS ts ie shee traits s'e-s es 0% eee «| 2,300 00 
PREP E BOT CTUG catiro cial ere a eral Oats! ono olla. ca lets aloes 628 20 
——————|_ 2,928 20 
Bartlett, Jas., 3rd Assistant Inspector of Mines, 
Be ICOa me Mantle Ho tisercle stds sis. S Bienes ae 8 Ost .| 2,300 00 
PPS ERECTION USES vere slo dite sic « Sir se wae cruise e eck Tat DOLeOa es 
—-——_——| 3,807 92 
McArthur, T. A., Inspector of Recorders’ Offices, 
Bee COS MeeUre Bei aise oak sce wid bole isis G No 4 Ore 700 00 
DOTA SGDION UG tactile re vin Soh ce ees Ale « eresei vie es 569 20 
—_——_——| _ 1,269 20 
Peete tO RGL VICES 2) 2 oa oe 6 ae os. obo vive e't b's bo blest balm abigaes | 60 00 
BOT Ome ee WW 1c SCL VICCE. oo voce wis Gas tie stele 0's vee ee wa 250 98 
PITRE ROTO Lies ae acs brccusta Gare ciel ghee ce had 106 12 
— 357 10 
PIA C a ee BCTUNICES «att teres ie sy anes au ae Cec ble eas ce eee 142 81 
CTE fat BEL VICK cad). sts oo Selous bec aisie caves ; 600 00 
RSE SOI GIL He Pein hac fetace yo 8 eine cies Oe sinew oe eed 105 30 
—— 705 30 
ame NEE no.) SCLV ICES) 5 a mitosis Bie's.8s clsjnie bib sos ue ‘ 415 81 
BRST SOLIOULS Wr. cis fr wipe Ome Res Wet Ode Sel ewate 840 47 
——| 1,256 28 
RPIREMRPOIEI BOT VICE € oo ds as cies oie eid 9 ois 8 we 8 ose a cee 700 00 
De PEITE CEU UGS hori: tree « anes ce tise ecw 6a ee kcs 271 71 
971 71 
eee MELO tres tetas LEN a co 3 aise ebTes «4 4 84.3 Dele Ke bcs adhe es 0 452 68 
ee OrtIeEe OO “DOM Ga visi cs cieisw Wem.>s s(3, os se efovere coe cnes| 198 56 
Re ee dees cat We ea a ae sob. 8 oh enk s o(o.8 616 SOs ela b 8's EES ace en 8! 8 00. 
EE 5 italic US ae Sila Pe RS ay eee ee a DL en 243 32 
' 47 ,066 01 
MINING RECORDERS. | 
Petra te Ds RECOLUET 5s s sisin seek’ bite sees se ele ss 614 90 | 
Breer ILOCOLGQCT. <c.scas Siepsa recs ows esecses 384 16 
MRT IEEROUNOULS Et te ey cred coo aire « é. le-ehcelere 10 0°8'e 288 83 | 
| 1,287 83 
enretetr NC. WA ELCCOTOUGT: (co hice cn eie'c too veo 0 e08 900 00 | 
IE EN OTA Sasol} Fa od og RE een eS eat a ; 353 68 
Shanahan, Miss M., Stenographer................. 480 00 
PePeBUTEGMON Cane as os ot akated «coe sho cere 383 80 
2,116 88 


381,148 82 


eae ea 4 meee eee, 6 616 e éfe 8 ¢ 6 eo 6 2.6 210.8 © 0 0 6 6 10 6h 0 0 6.5 £ 6.9 Be 0 6 6 
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Appendia No. 6.-—Continued. 
Service. San | Stare | Sts. 
|* 
BrOUdhEAJOTIOOTO. Ane teen a tee OS EE Pe RA Oe AL Sens 381,148 82 
MINING RECORDERS.—Concluded. 
Gauthier G. Hos ReECOTde? | orate cs 6 fe na et ae «| 1,500 00 
Srediarn uit, Woy OlOrik seen i. iietaccn s « tlcehers canara ‘ 200 01 
OBrien ISD CU Clerk 205: Pes cic jelaie eiete eaoualg ee tren ‘| 1,019 98 
Glacier, Moc ZeCler ios et de cae tiesto oe ro eerereea ‘ 636 92 
Disbursements. sss ihc) Seen eee na ae ’ 571 82 
rn OA 
Hough SUA) “ROCOTOGr? : 1... 4. alerete bie 0 ious Enel Gee 4 1,200 00 
PRETO WALATL ES AA ely MO LODE coca o's 5 dalace Catt an aeele teaeate Retake 1,000 00 
GinterresGy, (Cleric fin. bal eucetetacke ome heen ee A 150 00 
Gardiner, Miss I. M., Stenographer ............. ‘ 196 15 
Disburpementa . Ge. Seca oon, eee eee : 583 00 
sap pe ease 
McOuire tos et ReCCOTder secs EER tach eat eee ; 500 00 
DISDUTSOMODES (aexd ys sce) iusade Moree a ale ee ee 159 23 
—_——— 659 23 
Morea dW a0 EVCCOPdGr nr. uence wine he eee 1,000 00 
POTS UVREIMENTS Le oa eee tie Mama CY ape ree ae 318 39 
——— | 1,318 39 
mieppard, a1) iH, ReCOrdere)c. os. sects temic re eiaee 1,000 00 
Disbursements 2 22.5: ace ee ee eee 142 05 
————_——| 1,142 05 
Bie A RECOTUEr Gets cite wretn eines <b ere eae ee eee 1,200 00 
DASDUTrSements yi G.i6,'.400 te ee ee ee ee 40 00 
——_——_-——| 1,240 00 
Smith) GL MReCOrder . ub cteAca hie cess ee ae 1,223 00 
MGAMIAY “ON, si, pee OCOLGEr Wea ack Wis 2 eee 701 65 
parsileld. 252) Mi wOlePk M2 cote skal so ares s Tee ane ene ee eee 1,200 00 
Munroe,” Miss: Hi; Stenogrraphoerie ose c teks wee 780 00 
Smith. Miss Mi) HStenoztaphers,. vo.sscie «aoe: 298 10 
DI SDUFAGIROTIES Wheto s coe dic eee eae tiowod 
—| 4,978 36 
DEY VN er ks;) GLCCOPGOL. ‘acl niici<cley 3% se Ete ais eee 750 00 
DISHUISEIMENUS A. wows fe slike lhe we et ee ee: 102 25 
852 25 
ETO SO eis a Sie hia, J ia'e plete Pitedet steiner acer eee crete Vi toa 
PSTD tee TIN COL OG | fe aise « acetate eae hae he cece nee 495 09. 
Methodist. Book: Hoeom , 2.2 0:-fe wales als bee ane ee 34 66 
607 07 
q 21,259 94 
PROVINCIAL ASSAY OFFICE. 
WNICINGTILE Wac KK Ge aceite sc 62-06 TE eile Rie: a ee 1,800 00 
ROCK Well TP: He esa Vo oat, ae Bk ee bole a eee Eck yeu OD 
Disbursements exc Oi eee a ee a eee 46 25 
—_————| 1,246 25 
PSUS PUGS 4 2 2.0 Been dis the otacaty oS be cater Ae EE a ee 423 97 
IMsbursemente. ge oo ie gle ea eek en eee 102 02 
——. 525 99 
—_——_—_ 3,072 24 
CULLERS’ ACT. 
OHPIStib, GW. Page ce. on. Pees Disbursements.) ie. cesses <a 9 60 
Puls A. KS Services eon | eww oc es ee ck ee eee 24 00 
Disbursementy ete ns oe coe eee 11 40 
35 40 
Mea sall. Sab ti, oat a oti eee <2 Disbursements... |....sevesces 10 60 
55 60 


Carried forward 


oe 6 € 66 O16 629 516 6.8 See aw ee Ue 


eeeeerererreereeltseeeevreeee eens 


| 406,036 60 
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Carried forward 


oer eevee eseeeeeseeeseese eee oe 


Appendia No. 6.—Continued. 
Service. | See $e 
Eee ULE a OMMNET ED hes goths sig b sued apelv Ga aielsie ee te ai ete ah tdwil Ss: olave sinc oar 
Expenses Nor OTHERWISE PROVIDED For. 
Brophy, W., Salary re Toronto Exhibition....... 47 50 | 
-Follis, Robt., Salary re Toronto Exhibition....... 30 00 
Mathewson, N., Salary re Toronto Exhibition.... 100 00 | 
West, W., Salary re Toronto Exhibition......... 42 50 | 
MeNeill, W. K., Disbursements re Toronto 
Pod ELSE TET a Se ee EO ee 5 a at ae nc ne pe 69 95 | 
Rothwell, T. E., Salary and Disbursements re) | 
PEN CGI LOM MER DADILION Sf e thalet. 3 'a's seis 4 9 Sa bes oe 50 65 | 
-——— 340 60 
General Disbursements re Toronto Exhibition....)............ | 1,004 91 
NE eS ee oe a Lia ats Sick viele sae bes Vek ap 0.5.3 PENG OaON NS. bate eta a eheeiha: 3 
Pee RE RVC S OFS Fi Ss oy olen ss an opt ere. ties iiss + cube sae aoe sete ee | SW bavasetete ek 3 
| 
EXPERIMENTAE ‘TREATMENT OF ORE .. 0.0.0. cece cece eee e sew eees Valen e-saiatet slate 
REVPUNDS— Miscellaneous 2... 5.5 2c ee ete Rbetevaletet = tices | citar wake ote ete Soe 
CONTINGENCIES. 
Departmental. 
Preeritatre att) BNNs ee G505 oe oie ae ih eR TY 8s 4,360 04 
ee PRO OR YEE Wee Re ON noe css ee ai, De Rote y 8 oe 4,893 91 
————_——-; 9,258 95 
ERR ee ROCA OL a oc cle ais coke ein agerhart ved. tia 2,266 20 | 
EP 2a SE” EUG MR gee AES a a ok nO ar 158 55 | 
——————| _ 2,424 75 
OR MRTECPESIREROA S8 Ot fs ie Sate sais whe ee 6 ot 879 88 | 
MEU nce St Sg eae eS savas GES ately eles x 50 00 | 
- —_——_—— 429 88 
RL ey ei, Bratt Se, le ea lees ame ec 242 11 | 
EEE iP ee oe a rh ee Oy ah es 6,658 56 
/ —| 6,900 67 
eeeU LEO ea Titl FLOTIAITES 1 e oe cikss epenss % ciclo we Soe) s bie Vee 4.066 wb ae, oon 299 72 
Cunningham, E. A., services re investigation of 
Smeets 3. MOT. 2, MeICK.. oo kk tc ae 68 40 
Ferguson, Hon. G. H., travelling expenses....... 400 60 
RPT EGO, JAS. 2-5. ow asd ae ss Disbursements. . 730 40 
Ledger, W. R., travelling expenses .............. 23 85 
MacLennan, Allan, services re investigation of 
Bem ed EAE S ALON. 2. MIGUICK si555 0s. icceiste wick ode wre oe 73 00 
Perron, Jos., services re inspection of dams, 
SMA TTSRSPATING Gooey ea ee. Wave ve wid ees cose 17 50 
Rorke, L. V., travelling expenses...............-6: Honor 
—_—— 1,390 47 
SMMC OE MNS Sa ic eater wach ee Bbc da wee ane Gee 3,657 15 
Re eicls oe iu Pe ah Sec wes oielee eae ay 43 00 
UNMET Me es cS a Ns eb tnctewee hab, oe 97 46 
—-| 3,797 61 


2 Pe Oe 0's: Bo. 8) So eoov eevee eeeoe 


29 


406,036 66 


1,345 51 
26,999 35 


200 00 
732 94 


14,697 63 


24 497 05 


474,509 08 
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Appendix No. 6.—Concluded. 
Service. | > ee | Se | $. -c. 
Brought JOrward “Fe's.c esis seca vac ed 4c aelateune mee te ait it ene 474,509 08 
CoNTINGENCIES.—Concluded. 
BUREAU OF MINES. 
Printing and ‘Binding | a. sw vee en cee ce ee ote eee - 1,247 80 
STATION OTY (arr hc Moprcihs oa ete aie sare a tte eee ‘1,926 35 
———_——-| 3,174 15 
PROSE Be aa terse Reon a dO cece ce te tes nae eee 478 72 
LOLESTADNIN S Se cc tete & atele ok, Spo ea cree Histo meee eee 94 65 
Xpress ANd Cartase ahs «5 dkeinaee eas eee Onan 51 15 
AGVOTLISIND cis sce fetes cbins + set nisies seh aoe eee 1,234 70 
PUIPOREPTD CLOTS os aee bon, Leese ay Ok eae eel ans areas ee eterete a aneene 220 58 
wi Be Ofc bone to AR eng Th eR i a ean ELA, orci NEL, 469 37 
——_——-——-| 2,549 17 
Gibson, T. W., travelling expenses ........eeeeee: 37 00 
TYPOWTICLETS, TEDAITS, CLG. oe. wiccan 6 odlattion cous widienee 132 75 . 
Addressograph Sales Co., Addressograph.......... 141 08 ie 
—_—_——_—_——— 310 88 
Nicholas, I): J,, preparing index: .4 0... ...%e seus <1 fO0R LO 
ALOR CT OPW oF Th fae es oe wets ecko ae Disbursements. . 6 22 
PREGA CLOTS hay) cic aicta sie seals ie bol aratere el eie aaa ee Aree 877 73 
SUE GIGS oa ahs og eae oo peacoat Ge a eee nia ere eee 267 95 
——_————| 2,908 05 
FORESTRY. Sra 8,942 20 
Zavitz, EH. J., travelling expenses .............00. 286 00 
Newman, F. S., travelling expenses ............. 366 70 
White, J; H..- travelling.expenses) 32) 4.2 05. cane ot 62 80 
Seana 715 50 
SUpPHGS yo Seek Pak e's Cale oa ets eae ne ee 183 82 
SUNGPIGS Bove kes rene Sree eae are celica stein se elente oe eee 148 40 
woe 332 22 
1,047 72 
484,499 00 
D. GEO. ROSS, | ALBERT GRIGG, 


Accountant. Deputy Minister of Lands and Forests. 
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Appendix No. 7. 


Statement of Expenses on account of various Services under the direction of the Depart- 
ment of Lands, Forests and Mines, for the year ending October 31st, 1915. 


Service. | Sia, | neta oes (oe 
Seg 
ee ERPS ENG See A ly RMB eee aL ete ofa 4 oPa, ova. ave aa Tere aioe Ae Do 0 ville vd oh dieuee ee 27,077 23 
ALGONQUIN PARK, EXTINGUISHING SQUATTERS’ CLAIMS . . 3,200 00 
ALGONQUIN PARK, CLEANING RIGHT-OF-WAY ..........0.00000% 4,607 15 
a 35,384 38 
BUREIC Tice TUTVEN CLEATS LAR ieee Se kl. acolo gl ov enare Sho) Rig Be, cce Sie welds Si lege veese dans 13 ,443 88 
MMA Tete NOMEUUPATION Ge aoe «tine afr cow 00S os occ clh dc hac de Gwe lecaccceseces 400 00 
ROYAL NICKEL, COMMISSION. 5.0.5.2 0's 0c ce ccce © eae late Pareles Sedan ale & otcltce es 2,387 33 


Bounty AcT VII., Epwarp VII., Cap. 14. 


Serer orem OC UOUIOTL Aeon F900 foe so dee sec. ¢ eve b's thle oe Sale « whe 18 ,397 50 
Deloro Mining and Reduction Co. ...... Fe eRe ae ie ete ea 11,318 81 
ret ee TOTI TGA 100, Oe. oo cic ote ws oho se ishe a5 6. eee Ga ee aes eave 1,308 72 
—_—_—___——_ 31,025 03 
82 ,640 62 
D. GEO. ROSS, ' ALBERT GRIGG, 


Accountant. Deputy Minister of Lands and Forests. 
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Appendia No. 8. 


WOODS AND FORESTS. 


Statement of revenue collected during the year ending October 31st, 1915. 


oaks $ fiz. 
Amount of Western collections at Department... ............ ceccccccecccaces 1,395,278 76 
do Belleville collections #6 age Sh a YAR See ey See a ee ee 17,165 23 
do Ottawa collections RR We ON Regn V8) ae sh ON cola ia Del see 115,660 83 


ars $1,528,104 82 


JOHN HOUSER, ALBERT GRIGG 
Chief Clerk in Charge. Deputy Minister. 
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Appendix No. 9. 


PATENTS BRANCH. 


Statement of Patents, etc., issued by the Patents Branch from 1st November, 1914, to 31st 
October, 1915. 


Public* Be RT Re EDV Di aine ote ete a heres tee nile avec soy vince peal iaiein ieee ain hile act pe ae Spacele appllont 587 
ca aoe OCH near ae te oe ete nine re ed eee TD's Tks» chan’ oaip Sivas 21 
Sanat Rie cerOAOTO UNRESOLVED oi te meh en cee cacti oc le aly Soedelaters. sel’ oe nip e evalee Mee 3 
i ae SUIVEL SEU eA eee Sa ee May Cae scene n 6 wale tie salem a cman Soca swe WEG 10 
Free* Speers ic Omi CCU Tan Ley Orage ete ira ics ovate is eonle ite: cin heey wei po Salone tee et 6 oes 403 
‘ ea ROCIO CME OU yr CV OLOTANS © «ee citnrea oS 'eis wo, es s/a'0 BAG Escels ooh wales axle ewe 235 
OVBRaT tis VESSEL OND Sen La. 2 pn le a tage a a ee 458 
Ee eee tee eh ae ge ee en a Pe hal a/clag bb ote oF ote de es ee eG RE pO eks 51 
PPE er Oe et meer he Aah gee Dhl cok sis de RIE Che ie ee tin be mal vuieen 13 
eee MPC COULDA GION iat aia eraeiats ose aon he Reels Bibs Wowie bees} bine a Kb enliaeikmees ous 14 
peepee RC Cert er re ai, wt ee Kies a a ko clah Jap ahn aa awaits whacw aus 1 
PRG DA VERE PO AACR We te Kat ne hele et N ee ern ile aces Aaa Cr ee Ok ae Saks 5 
GULL ter rae te erate en ers a Ate Ge A ce ace va aN 1,801 

CHARLES S. JONES, : ALBERT GRIGG, 


Chief Clerk. Deputy Minister. 
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No. 8 


A ppendiz 


WOODS AND 


Statement of Timber and Amounts accrued from Timber Dues, Ground 


by 
timber 


Agencies. license. 


Square 
miles. 


| Area 
covered 
| 


Western Timber 


DIBETICL ae es ars 5 11,0424 
Belleville Timber 
Districtes 22 %cce 670 
Ottawa Timber 
IDIStriCLiL, cette 3,9994 
15,7112 
} 
Cordwood. 
Agencies. Hard. Soft. 
Cords. | Cords. 
Western Timber 
District cee ce. 34,805) 27,500 
Belleville Timber 
Distlictiw..<. (AR ET Bare 
Ottawa Timber 
DIS triGtete evel aeae ote 1,420 
38,948} 28,920 


JOHN HOUSER, 
Chief Clerk in’ Charge. 


QUANTITY AND 


Saw logs. 
Pine. Other. 
Pieces. Feet B.M. Pieces. Feet B.M. 
| ( 

8 532,047 338 , 941,457 1,160,601 40,950,990 
97,803 1,672, 734 152,987 7,242,209 
676; 061 43,404,643 288,673 6,475,708 

9,305,911 383, 918 , 834 1,602,261 54,668, 902 

General Statement. 
Tan Railway |Cedar Bales Stave 
Bark Ties. /|Posts. ‘ Bolts. | Pulpwood, 

Cords. | Pieces. |Cords.| Pieces. Cords. Cords. 

4,790| 720,140) 1638 2,825 4,121 281, 443 
ee 1,819 8 DOT Les oe ai palee 5,913 
Wont aioe 72205 91 HRY SoS eb Tea» 13,705 

4,790} 729,164) 262 5,377 4,121 301, 061 


1914-15 DEPARTMENT OF LANDS, FORESTS AND MIN ES. 35 
No. 10. 
FORESTS. 
Rent and Bonus during the year ending 3lst October, 1915. 
DESCRIPTION OF TIMBER. 
Boom and Dimension. Square Timber. Piling. 
Ee eho ot eu cee ara Cedar. 
Pine. Other. Pine. Tamarac. 
Pieces. | Feet B.M.| Pieces. | Feet B.M Pieces Cubic Pieces 1 +¢,B.M Lineal 
: is : “elegy : feet. - ph rye feet. 
178 ,389}19, 692,639} 18,539) 2,150,944 5.090. 266,949 2,785 559,601] 659,480 
649 71,281 aay eee Cue a ot eae Ratn er, ance oases cla ho eRe rately kT wtty ane’ iskales Rial ade 
8,554) 1,159,002 4,255 Ais Oo ace ses x eta B 61 TreoU Tene oen « 
187 , 592/20 922,922) 27,271) 3,413,160 5,090 266 , 949 2,846 566, 861} 659, 480 
of Timber.—Concluded. 
Amounts accrued. 
aa Interest. | Trespass | Timber | Bonus Deposits Ground Total 
esate . voor | dues. | ’ |timber saJes| rent. eee 
$ Cc, $ oc. Soe $ C. Sif ce. $ c. Sime: $ C. 
2,410 00} 9,601 85) 34,518 58) 913,584 38/451,226 42} 36,000 00) 61,367 50/1,508,708 73 
Pee 88 86; 1.099 49, 11,754 82 PUB tao tole were 4,295 00 17,657 30 
150 00) 14,068 86 (PGBS! PICADC USES seca ecco cle e res cece vest, CD, 000 005103, 280 OF 
2,560 00) 10,759 57) 36,365 401,002,771 58/451,645 55; 36,000 00) 89,547 50/1,629,649 60 


et 


4 O.M. 


ALBERT GRIGG, 


Deputy Minister. 
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Appendix No. 11. 


Statement of work done in the Military branch of the Department of Lands, Forests and 
Mines, during the year 1915. 


References ‘for Veteran Patents issued s.#i.c05 se hae tne oe oe eules ose een a i eee 192 
Lodations under-military certificates ):o% cs).2%..c8 peice sae oitete ane 6 i re ee 34 
Certificates applied in payment of «landss.:).). 28 Stas oes wees ee ee ee ae eee 21 
Certificates surrendered for commutation money .3...... 0 vil ehin yess cs caus cep eee 8 
TSGLtETS TECCLVER (coo! Lois oo'es meee 'ein oy 5 bates & pe a laeee Sys ave a ee ne 4,390 
TPULETS WILE os Sites ie wk wherein os kao sae a ete ee Toiel ie lo vie Mane nla a eee ne OP 4,050 
Snecial: letters, GO AGENTS i sials so aso eee pin gece Mica oerh TORE UD leet nce me nee 580 
“<8 perial letters (0 mining recorders < \74.k2 . ce oe eee ete Baek, oie aeons ee eee 350 
Mans and. reports: supplied to-veterans.’. J... svivcuet eee ct ee ee ie Aen eee 900 
Printed fortins Sint out co. Bi spss oF S NG ww he kas Rl ee Oe Chee ie cin een ene 400 
Copies of. Veteran Act supplied ‘3. 2 Seeks fame tected Senet ak ee Cee ner ee eee 120 


ALBERT GRIGG, 
Deputy Minister. 


H. E. JOHNSTON, 
Chief Clerk in Charge. 


Appendix No. 12. 


Statement of the number of Letters received and mailed by the Department 
in 1911-12, gp eis, 1913-14 and 1914-15. 


pee | | eee 
| ie B a wn 
io} 2 ; S wi Ard 
9 K 3 | @ | dows 
H fx 4 i) S oad A 
Year, = Z 3 2 | 38 
= oi F Tae ea 2% 
8 be ms a a a a a | #62 
F 3 z 3 fy, [es lee asia 
a 3 he 
‘dens ie D = = eB PAI hae itis fy 
1911-12 | 20,050 10,150 7,700 8,750 50,407 |57,000; 150 76 63 , 125 
1912-13 | 27,658 11,775 7,219 8,800 55,452 (61,500) 150 75 65 , 280 
1913-14 | 25,023 11,100 8 ,598 8,200 52,921 (59,000) 125 60 64 ,000 
1914-15 | 23,000 9,100 7,400 7,800 47,900 {56,000} 100 59 62,000 


FRANK YEIGH, 
Registrar. 


ALBERT GRIGG, 


Deputy Minister. 


1914-15 DEPARTMENT OF LANDS, FORESTS AND MINES. 
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Appendiz No. 13. 


Statement showing the number of Locatees and of acres located; of purchasers and of acres sold; 
of lots resumed for non-performance of the settlement duties and of patents issued in 
Free Grant Townships during the year ending 3lst October, 1915. 


| | ow | 5 
| Sule | 
\3 : 3| 3 2 
District & o S) n ;| 4 
Township. or | Agent. iB Bd 6&8 s 23/3 : 
County. | AS 38 al ses |S8 ay 
te 8 HH te a ww Oi Ss 
| | fon) = | jo) 2 (om) fo) (o>) a lo) n 
ios| se js] s |s6Al64 
Z Z, MN Ae he en Pot 
Baxter ...... Muskoka. ....!J. B. Brown, Bracebridge.. | 4 SAL BS Weary teas | ae bo ierada 
STUieles sess 2 P < Hie Ney a5 th Wella | BAP ear th Res ary ag 
Cardwell .... as u ’ ee STi) Hee S27 root SB 
UCSC See a : s 3 ZOD hot ue a, yan Lie ok 
Draper*...... e + + 1 102 ot eae lies 
Franklin ... + i $8 4 686 | 1 To) ao 
Freeman .... iy & 4 1 LOODMEE Nei et PAR Siete 
Macaulay.... \ * ss pans | LOG ae Corea eS 2 Bude Hs 7 
Medora ...... “ - = veal 2005) > 2 Aare tts O 
Monek ..:.... 2 . “ Ran ge WRU Re | Dale ey Dey 48 Pers oe 
Morrison - i 3 one 6 G73 head. 2g Ve oi ce 
Muskoka A “f 4 | 1 100  scaeen Hareaas 
McLean t re s ae LOO bore eee Lets, 
Oakley ...... “ | " “ Pe RT GOs. es 71d eh a 
ACiLeki. S “ aie BOG eee Gen aa ea | 
Rydéso ys. tt ; ah 5 501. Rel 24 Biee 
Sherborne....|Haliburton.... y ss 3 B14 (+2 76 Ls 
Sinclair...... Muskoka..... cs S 3 374 4 79 4, 9 
Stephenson... re Ss es Een ae A a es he ERP PIA Sy Gor ed cha vat 
Stisted ...... ye *$ Sekt oir aa he tenet colt tera ] AUD Bis be aepeith eo 2 
WEATGI ec se ss s EN Ld Page teh eeinalle a rand © OPS ae Bee 2 
Vs eee if Es “ 966 | 9 38 16 
Burpee ...... Parry Sound..|Miss |. M. Campbell, Parry 5 SLO chee me ae ples 2 
Sarling...... ss . Sound} 15) 2,411] 1 43 tT eG 
Christie...... y ik # See | OT ren antares: Ag OS 
Conger ...... - es a 2 294 | 2 5 A alee 
Cowper 23.3%. © i . Pa AS Gael pare eae 3 
ES ean ‘ “ 10 ead OE aa lletae Dh ik 
Ferguson . . s i es ABE thrash SUAS Riad ag ae) Se aeea, 1 Pe Nag a 
Hagerman... Hi: os rs 1 Dover cease eS 1 
Harrison..... - yf ty Ye Caner 1 PANS reel etait 
Henvey....... - a is 1 POU a voes canine es Lee 
Humphrey ... is i a 3 OAD er ae oe PA TRS 
McConkey.... os 3 6 BOO Rene eee save “hoe ere 
McDougall... - 4s < if TOO Ro ite etnies 1 2 
McKellar .... ct 3 “ Pra dea Ieee oka a SL aay 
McKenzie .... * " ca ME ee ee es Dats Se area Rem 1 
Monteith ..... uy a ee 5 EOE eit oes Gee 
Shawanaga .. a re . fre SC ras | ie ircca | pane | 
Wilson. .75... s a 400 | 2 30 J iiceane 4 
Chapman ..../|Parry Sound .|Dr. J. S. Freeborn, 
Magnetawan 4 Goo Ue TE 1 ed BR 
Croft. >. Ks * 6 696 | 1 2 va. 
Herre. 2... se * “i ee ee ee cis oe lee rahe Pen tae 
rar nes ss - a“ 4 647 | 1 20 ZP2n2 
PUN Ghee ees os ~ as 1 2O0 er cite ohh tae 
Machar...... ia > ir 5 GAG Wer aa es 4 ] 
DELL Sbccc o> o's ie fr, 3 5 689 | 1 15 Leese 
Pringle...... - % us 5 823 | 1 1 Lyee2 


jes) 
CO 


Township. 


Perry 


Hardy 


Laurier 


eeeeee 


eeeeee 
eoeevee 
eeecee 


eeceeseee 


eoeeere 


Nipissing.... 
Patterson.... 


District 
or 
County. 


Parry Sound.. 


66 


Parry Sound.. 
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Agent. 
Dr. J. S. Freeborn, *Magnet- 
awan. 
W. Jenkin, Emsdale. ...... 


sé 66 
66 6é 
46 é6 


Bonfield.... .|/Nipissing..../W. J. Parsons, North Bay... 
Boulter ..<... . . ‘ 
Chisholm .... ie: . o 
Perris’. Geax « s dh 4 

ATISOU os oes ik Haliburton .../R. H. Baker, Minden........ 
Glamorgan .. re ie iy 
Hinagons-aacts $ ie + 
Lutterworth. . - es 

Minden ...... it fs as 

Snowdon 23 MW sf 
Stanhope..... n is s 


Anstruther... 
Burleigh, N.D. 
i S.D. 


Burns. 


= 2b ©6 


Adam Prince, Wilno 


Chandos ..... . 
Methuen..... ra 
Garditise...-. Haliburton ...jA. N. 
Cavendish....|/Peterboro’.... 
Galway ..... Peete ces 
Monmouth ...|/Haliburton ... 
Bangor ...... Hastings...../W. J 
Carlow...<..: ~ 
Cashel ....... a 
Dungannon .. ms 
Faraday ..... = 
Herschel ..... sf 
Limerick..... ci 
Mayo. fctesc oe 
Monteagle ... ts 
McClure ..... * 
Wicklow .... a 
Wollaston.... ri 
Algona, S.....|/Renfrew..... 
Brougham ,.. f 
Brudenell ... a 


6é ee 
66 6c 
66 66 
Wilson, Kinmount..... 
6eé 66 
€eé ee 
be ee 


. Douglas, Greenview... 
é6é 66 


66 66 
66 66 
6é ‘6 
6 6 
6é se 
66 66 
66 66 
66 “é 
€6 6é 
< 66 


66 6 


Now 
ww Ww 
= bs oa 
AS} ss jal 3 |8H/B¥ 
qo ay GH a 4 w 
me °°: ° Oo oslc Sf 
c= ss |s| cs [sls 
7, Z daub ties Salter 

es 
seegieee pag ites 
2 ANGI ah Meets abs 
1 O08 he elke Been i 
2 BAG Aaa tee 1p om 
2) Cease ge ite LG Lae 
Sd Ha ans 4 bt op ole 2 
ay eeeee 454 | 4 Ss @ 6,6 = onl O17 ae 
a erKied The 15: eine 
15). 1, 900d 1/7 1 22*1e. Sees 
1 100s). Tha 37 4 ae 
1B 1 aTela ere Bea hihi 
2 196 13s 1a epee 
pa Der Ratti posal 6 Leon 
17/682, 010 8 6.1 olin 
14D S780 Lie 76 ee 
Teed t0eued On| lay aa 
D Dba th aie tore Oe 
4 BOO. bcueeeesat 6l.. 

1 200 402.1 eee Oa ee 

5 584s! 1 5 | Medle, Be 

3 DORs hike: i? 

7 O01 ae ee Green 
Pn MOP ae ig On. ola 
2 00: kets sel 
Tian (Rela tas: ed PY lipo ems AS 
A eee BORA eel tie eel wag | ae 
BI’ 18079 4 ee ee oe ra 

2 Fick peo Et kaa Shee: 

4 POS AG I ea oe bale et 
Ute te 60a) lt a st ee: 
3 Bip ee ee Ai? at 

2 150519 |: beso Wee ae 
“RTE Rigs ee ees 
5 PET eed Beak 1) 4 
13/517 6493 eel edt 
eats [epee Soe thas oi 
2 TAG is Ae ee ret 

5 BOOM Mo eee yg 

3 patie Dien howe ys ets | ee 

4 508 | 2} 1600| 2) 4 
SN Ree ee: 1 
Feed a Peer eee ee Dee 
2 16h Ah ee ee 2 

2 eet eee aeat 
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a 2 
5 — 
: EUS eae 
District 2 Retr abe paw ioe 
Township. or Agent. sv} 83 5 8 i ee 
County. Sg ar Mesrptongy OE A Wie aa Ak avi = A nage 
(= td} or) ° ° ro) @ ° a 
SS} 6S 16] 6s [6hich 
Zi Zz Zz Z Z |Z 

Grattan...... ReNnEFe Wr. tes AOAUh ETiNCG,’ Wi LUO. cs cece teeselee sya cules oT UAE 2), 7 See 
Griffith ».... “ “ “ SEGRE cree. 7 TV ASOO ost ont 
Hagarty ..... : Me 3 BOOS co aan 1 1 
JONES a4 3 oe ote . as ee 1 ATS anes apr  e pot ait 
Bigs) See is Nipissing .... * fe Et doa CAs By Wiel Reese 2s eins 

LY DGCCD i. ¢ Renfrew ..... i “ 4 A as 3 Ware 6). 
Matawatchan. . ed 3 AGZ SY SLT iets & sigraliectioppibgtere + 
Radcliffe .... - a a 2 ALD. ioe arcane Lites 
magign >...<.: “ “ Uy 3 500 | 1 8 AS | 
Richards .... ; “t ee LB 2 Ca7A9 5 ey A i apa Tiesrte 
Sebastopol ... cy a ef 2 ATU EU eed Wad wee eg: Ca ae 
- Sherwood.... ss a ie 1 TO sie ae Peas eae e 1) 1 
Algona, N....|Renfrew ..... Finlay Watt, Pembroke.».. 1 a AA co eeeee aera mee cog Sire 
PO HCON 2 ok o.c : ae 2 BOR alae, chlo tes oret 2 erie 
Buchanan . wo “ de 3 Boise SS eee oe ee 
Braser. ...... a oS : 2 200 |. 2 52 3 
Head : ne “ > fea Ds AA Ue Corie See | a aul i ihe ence (noe a ane ate a 
DIS YIS ch oo ess . ‘s B27 EMS Dal eer a i ed | vale ere ead oat Mea Re mk 
MGHKEV 2: oe. ¢ d Ue ay es AVhP aah UES BLL ere ee ue itn ge Re Maa BA ppenes 
Petawawa ... a ‘ 5 Od a oboe gon 0 hes 
Roltihwees.... ie ae $ 8 875 bt 100 Die a, 
Wilberforce .. oy - as Sede ae ELE ALP INR te Ge OM patie we 
Wylie (pt).... Uy ay i 5 AOR ee cae cel easy 1 
Calvin’... .3. . |Nipissing ....|/Robert Small, Mattawan ... 4 ABO G Rates cha 2 Sie: | 
Cameron (pt).. “ se ‘ LOOMS 2b 085) ok GAS Weed. 
AUder~ ss... 4 4 as 4 536 | 1 12S) alate 
Mattawan.... s i ss Soe Letty eee se 
Papineau .... of sc ‘ 10 OB 2S ood es 9} 2 
Lye) ae Algoma.. ... Edw’d Noble, Sault Ste.Marie|....|.......cc]eeele eee e ee leues 2 
Sd : $f Ke Ba 7 ie a Hote, 
Peranice tt, 2 uy 4 rs 4 Sat VS BOS las eS 3, ] 
Aberdeen ..../Algoma...... POO UO See eREe LOT dot. toh eee os Poe e od we ee ccd ck Je ses 
43 add. tg de ce 1 ADO: ceotorite ote On Vas | 1 
Galbraith.... va es os Cpe at bate og ee 2 (fae eran | 
Petco yns. o. by ¥ mes Gomis oy Ut dl nL Arad on aah Se 
Plummer .... sh RAM ce iets eee tee are Ste ranee sata ht Bonane she 

se add. # OA Raat CRRA (SONNE, “tea oy Went Gener eae ute 

St. Joseph Is’d/Algoma...... W.E. Whybourne, Marksville} 13) 1,270! 1 rd 12). 
Baldwin...... Algoma....... MAWATU ALU UTS a SDANOId wilt colle nee ccc ht oetilee ba'eats sydieaass 
mrerritive. <; A ‘ 5 FOG sb cnet oe SBiwe 

| 

PAO g es ty, Thunder Bay.|W. A. Burrows, Port Arthur} 17| 2,637 |...|....... 15} 3 
Conmee...... es me s¢ 14 1,906? 3 14 10) 15 
Si aaa > : % 13} 1,7344) 1 32 Tle oes 
Dawson Road. ¢ 4 as 21} 2,1353| 2 72 | 16).... 
Dorion ....... oe : es 8| 1,3383| 1 44 he wD 
Gillies ...... i e a 1 1554} 2 15 Leet 
Gorham f a a 27| 38,9183} 1 634| 11) 14 
Lybster . “ : 4 64534; 2) 187 Seok 
JS Se of us ee Eee EASOT RY cl oo he te A) 4 
McGregor .... re se a 20; 3,199; 1 Cake Ly ite 
Melntyre .... a s 1 PAG ea | 2 Loe 
O’Connor..... . a ae 3 ASA 21 2108 2318 
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vn 2 | 
B| 3 
£ s| 3 g 
District D $ 2 S 3|@ 
Township. or Agent. ov; 83 | 3 23 Sg 
County. eed ig ake Ws Amis i Hp 
° 2 ° 2 co) Ko) ° 2 fo} A 
S| SS ( 5| 6 |6Hics 
a Z Z, a SO ae 
Olivet was 6.6 Thunder Bay .{W. A. Burrows, Port Arthur! 2 BLT AS Z Zi al 
Paipoonge,N R S =) a teehee Wola ke a chats hens hein 
4 SR : airman re st rire! Pant Goris cans ag Gn Ee 6 
Pardee..... hy * TS Sth 2G A a ee Lies 
Pearson...... ¥ ' v3 Oo AB, Sous aL JA S22 Te 
Scoble. si... - bs . LOO 318 1d 18) 
Stirling...... 5 s - ba). 27,9885) (Sl Or) eon 
Strange...... . | < ‘M 3 OT 2k AG enue rj 
RVG ce Sakae sf . : Boe 400 ra ok 514} 27) 12 
Atwood...... Rainy: River. °|William Cameron; Stratton. 10.14 ecb wean oe clos steele Cee 
Binesrho rk: #: e 5 764 |} 4 TE Bie ST 
Curran? son. a ‘ 2 Bee wee 6 Pe ined bi 
DEWaTt 4. << : fe ee SV Miata Se Un) maak $0) 10) 32 
Dilkesvos es. . | cd ; Pea Sa eee i Gia 4 
Morleys..s.0... ‘i Z i 3 323 | 2 if 3} 38 
Morson ...... i | " 3 26h 63,1550) 7°o)—. 10 Wace eee 
McCrosson . re io 3 471 1 1 3 1 
Nelles........ s | 4 - 6 880 | 1 82 pcre 
Pattullo..... | * r Li L024 26 54 5) pee av 
PTAt Gah a. e. 5 sy : 9) 8394| 2 21 5) em 
Rosebery .... "s | ‘1 ace eusihn ath eiede coe site ale hn «a fo'pe wih taal 
Shenston..... = : mg 1 81 1 1 Sy Z 
BI itOnae. 4. es si | fe ft 1A 2,170.47) > S20Si aoe 
BVONT AG. os) Ma | a : 19+ > 258834] “Tio 1698) see 
Sutherland . . | : 9 11,4198). 2) 124k) 8) VE 
Bitieeel =u | ; a OF A200 ets 814; 6 6 
Ove Cs fae re 4 MG ta Raye Be 9g So} 
Worthington.. x £ Maer os) en ee cneen sane paged RB Ee, eee 2 
Aylsworth ..;|Rainy River .|Alex. McFayden, Emo...... 1 AOE Ss ay eee hors 2 
Barwick ..... . : “ De cede eek einbce Danette bites 1 
SUT ISS, der ~ a = 5 8723, 1 =) Agee Se 
Carpenter .. 4 5 #: al 178 | 3 39 b Bas fe 
Oroziere 2 ic 3 | rs : 2 fee ed! 4 Ae, 
ANCE My ule'es o's j | ; it Wea Py Es ral 2 eZ 
Davin soi... . = it i 2 245.) 1 Baler oe 4 
DODOm es stay & ‘ 3 494 | 3 58 31 «6 
Fleming ..... i " 2 YA Oe oe ea ee 2 3 
Kingsford.... nt = Bi 6 9604, 1 1 area 
Lashes ce... : ie 4 4483| 1 S23) 4 
Mather ...... ‘: “ ‘ 16 8385 | 1 11 ee 
Miscampbell 1 . ; 4 6414; 1 ee eet 
PANS tee hoe. * . ch 5 S17 8 194; 6) 6 
Richardson. . , * 12) | AOE 2e oat oe wees 7) oe 
Roddick...... 4 S C id do hy eee a ae eee ge ae 
Woodyatt .. : : ; a wast | dial Sct SeN tA wha ae Bore 
Aubrey «Js. Kenora ...... J. KE. Gibson, Dryden........ 8)". 1 OG4S retin 2 eee Fs ena 
PSTiubOR steer. Fs re 3 6 Oe ER ewe ei 6 1 
PILOT x ein 55 ic ic ; 13}. 1 SA ee aL peg f 
langton ..... % ry ie Raley a ee od yA 
Melgund..... ‘ ze ss 5 6243) 1 3 3) oer 
Mutrie...... 5 ; se 8| 1,3264) 2) 109 Bis veh 
Redvers ..... * * : ed <i asp’ gis whe VRC CHG ante eee Pcik 
Rowell ...... - a As 3 PIQW 6a tare bha s 9s 1 
FOUR D Ps yet ‘: | ‘3 y Bl eal ZOD aie BS ges 5 
Sanfordiii.%. i bi a 6 1 ee bie Es 3 4 
Southworth 4 | 4 : 8 OU 4A eee « ri 4 
Temple....... sh “ : 7| 1,0944) 2 Arete ea E 
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District 
Township. or 

County. 
Van Horne ...|Kenora...... 
Wabigoon .... as 
Wainwright ..| ° . 
Zealand ...... ‘ 
weeliok?.; 20% Kenora‘ ..%. <. 
Pelatt., .0 ~ 
Blezard...... Sudbury...... 
Capreol.. ... ee 
Hanmer...... ‘a 
Lumsden..... i 
Da lour: .... Sudbury ..... 
rogers. 22.) 
Chapleau..... 4 
PEL eid asd rf 
Garson... - 
MOreadln.. 2 as ‘ 
Neelon 
Rayside...... - 
Appelby......|/Sudbury ..... 
Casimir ...... a 
MUDHECtr: oa). we 
Aga rine os; 
Jennings..... i 
Kirkpatrick ..|Nipissing ... 
LOTS Sudbury ..... 
Caldwell ...../Nipissing ..... 
GSD Yin: das... Sudbury ..... 
Brantesscos .|Nipissing. . 
Macpherson .. a 
Martland ..../Sudbury ..... 
Springer .....|Nipissing .... 
Abinger...... Lennox and 

Addington 
Canonto, st ...|Frontenac.... 
Clarendon... ri 
Denbigh.. . |Lennox and 

Addington 


Miller (pt.)...|Frontenac.... 
Palmerston aS 


McClintock ...|Haliburton.... 


aie Nipissing..... 
Finlayson.... 1: 
Murchison ... © 
MADING vs a «o's a 


Appendix No. 18.—Concluded. 


wn E 
ee | aa! 

fo) w e 
ie ore = 2 no | 8 ; 
Agent. a3 33 2 5 28 Ste 
Se) 3B [S| S [Sgiss 
re omen! orn 

ra es a | veg alee, 

J. E. Gibson, Dryden... ..../ 10 1, 1483, 1) 76 5} 6 
s 43 13)2 22,0682): <2) 634; 11; 1 
¢ sf 6 SURF Nk eeete as (pints: 
et sf 38} 5,927 | 6) 359 12) 2 
Wah. Opry: Kenorav i... -.| 16) 2,4334) 1 19; 12; 1 
5g i {VAN ASS Ip ips 62 Bit we, 
J. A. Lemieux, Blezard 2 2973) 1 a}, 4 
ge = Valley; 1 144) 1 31 5 
- as 4 DOBA| a eel eee elale Her 4 
“s e 3 BOSH satleniie. aes 1 
J..K. MacLennan, Sudbury .. 3 HDG Shaw cles aealee 2G 
‘i és 8, 11,1474 4 89 eee 
“ “ AON ECB 008s Theale Al 8 
e a LOM hoa 130 3 
. .s 1 Abin cat cas 1 
= “ 1 160557 215 121 2 
= a 3 ee) oe ee sore avons sats 
Emile Langlois, Warren..... Ti ot Las? Os 3 
= if 4 GOG ieee eens 2h lad 
fe a 6 9194, 1 deters 3 
ss 4 GoU vee pees Se rAlea ears 
ss de 1 1G0SF Ss trae 1 1 
. a 2 5274| 1 32 1 3 
as af oA GEOR Sue se o 
J. A. Philion, Sturgeon Falls.| 11)° 1,475 | 3) 107 Ah Site A 
“ eee 4 G24elS Piece eien A 
Ee se 6 (DTA CGS nek 5 
i“ 4s LBM ADO TE Pee tet Aran 
ue #: 6 SSL hteat ary oe 3 
is “ 2) 828 | 1 58 1 7 

Charles Both, Denbigh ...... 2 BUA ee toes 4 
“ “ th fore QRAb Es digs neat My Anad 
us be 5 OSSsi a. Shes wee. Al vowel 
= Sea se Poreketl c's siete Pace ic sistem Sloot 2 
Unattachedanatiyeecaisccee PROS ee a ae 65 3 323 | 3 
. 4 Ch Wt ORG eB he Tees 
¢: Pre i oe 2| Sih hears 3 
a aks | Ua aa crate Mens | 1 
8} 1,298 Jes sjeseeece! rd | 
1355 185, 0202 200 5, 513%) 785} 621 

No. of lots No. of acres 

assigned assigned 
las 17, 4664 


W. C. CAIN, Clerk in Charge. 


Deputy Minister. 
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Appendia No. 14. 


Statement of Municipal Surveys for which instructions issued during the 12 months 
ending October 30th, 1915. 


No. 


(Pos. Beatty i. 


Name of ds 
veyor. 
| 


'E. R. Bingham. 


| W.G.McGeorge 


| George Smith. | 


| 
| 


On 


J as. J. MacKay 


‘Geo. A. McCub- | 
| bin 


No | Date of In- | 


"696 | 


699 


700 


| om 


4 


01 


structions. 


Description of Survey. 


Nov. 26th, 1914 


Mar. 28rd, 1915 


Mar. 24th, 1915 


June 2nd, 1915 


June 21st, 1915 


June 22nd, 1915 


July 2nd, 1915 


To survey a portion of the City of Port 
Arthur, in the District of Thunder Bay, be- 
tween John Street and McVicar and River 
Streets, and between Algoma and High 
Streets, being the balance of what was known 
as the old town plot of Prince Arthur’s Land- 
ing, and to have the corners of all the 
streets marked by iron bars, duly planted 
thereat. 


‘To survey part of the boundary line dividing 
the Townships of Wilberforce and Stafford, 
commencing at the 20th concession of Wil- 
berforce and ending at the town line of 
Alice, and to plant stone or other durable 
monuments at the front and rear angles of 
the concession roads above mentioned in the 
Township of Wilberforce. 


To survey the concession line between Conces- 
sions II. and III., in the Township of Har- 
wich, from Lot No. 3 to the waters of the 


Rond Eau, and to plant stone or iron monu- 
ments on each side thereof. 


‘To survey the road allowance between conces- 
sions VIII. and IX., in the Township of 
Fenelon, across broken lot No. 11, or as 
much farther on either side as may be re- 
quired to find an original monument, and to 
plant stone or other durable monuments at 
the angles of the lots. 


To survey the limits of Mountain Park Avenue, 
in the City of Hamilton, from the west side 
of Wentworth Street to Lakeview Avenue, 
and of Wentworth Street from the allowance 
for road between the 3rd and 4th concessions 
of the Township of Barton and the brow of 
the mountain, now in the City of Hamilton, 
and to plant durable monuments showing 
the northerly and southerly boundaries of 
Mountain Park Avenue between Wentworth | 
Street and Lakeview Avenue, and the east- 
erly and westerly boundaries of Wentworth 
Street between the allowance for road be- 
tween the 3rd and 4th concessions of the 
Township of Barton, and the brow of the 
mountain, 


j 


To survey the line in the Township of Zone, 
from between the 8rd and 4th concessions 
across concessions 4, 5 and 6, to the Long- 
woods Road and to mark the said line by 
permanent monuments. 


To survey the 6th concession line from Lot 
_ No. 25, at the side road to Lot No. 18, in the 
' Township of Goulburn, and to have durable 
monuments planted at the corners of the 
} ~ above lots. 


\ 
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Appendix No. 14.—Concluded. 


Statement of Municipal Surveys for which instructions issued during the 12 months 
ending October 31st, 1914. 


Ne Name of Sur- 
veyor. 
8 |J.L. Morris.... 
9 |F.M. Eagle- 
SON. hore. 


- 10 |J.J.MacKay.. 
J 


J 


No. Date of In- 


structions. 


Description of Survey. 


702|Sept. 2nd, 1915. 


703] Oct. 15th, 1915. 


704} Oct. 22nd, 1915. 


| 
| 
| 


| ~ 


| 
| 
| 


GEORGE B. KIRKPATRICK, 
Director of Surveys. 


To survey the concession line between con- 


cessions 8 and 9, opposite lots numbers 1, 2 
and 8, in the Township of Westmeath, in 
the County of Renfrew, or as much farther 
as May be necessary on either side, and to 
mark the same by permanent stone or other 
durable material. 


To survey part of the Concession Road Allow- 


ance between the 6th and 7th concessions of 
the Township of Kenyon, from the east side 
of Lot No. 7 to the west side of Lot No. 12, 
and also of the road allowance between lots 
numbers 6 and 7 in the 7th concession, and 
to plant durable monuments to define said 
road allowances opposite the above lots. 


To survey the road allowance between the 


broken front and the first concession of the 
Township of North Grimsby, from the east- 
erly limit of the said township of North 
Grimsby to the allowance for road between 
lots numbers 6 and 7 in the first and broken 
front concessions, and that durable monu- 
ments be planted defining the limits of the 
66 foot reservation for a highway between 
the said broken front and the first conces- 
sion of the township of North Grimsby from 
the easterly limit of the said township to 
the allowance for road between lots numbers 
6 and 7 in the first and broken front con- 
cessions. 


Deputy Minister of Lands and Forests. 
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Appendix No. 15. 


No. 3 


Statement of Municipal Surveys ae during the 12 months ending October 30th, 
5. 


| Date of 
Name of Surveyor. . | Instructions. 


ro) (ey 
Z un 


Description of Survey. 


| | | 
1 EH. R. Bingham..| 691) April 7, 1914 


2 A. S, Campbell...) 692 April 9, 1914 


| | 
3 | Speight & 693) May 20, 1914 
| Van Nostrand. .| | 


| 


4 |W. J. Moore..... | 694 July 24, 1914 


| | 
| 


| 


|George Smith... .| 698) June 2, 1915 


ol 


| 
GEORGE B. KIRKPATRICK, 
Director of Surveys. 


— 


1 
| 


City of Port Arthur in the 
District of Thunder Bay, in: 
cluding North and South 
Water Streets, Cumberland 
Street, Court Street and AI- 
goma Street and all intersect- 
ing streets between John 


Street and McVicar Street, 


and to have the corners of the 
streets marked by iron bars 
duly planted thereat. 


To survey the road allowance 


between the 8rd and 4th con- 
cessions south of the base line 
in the Township of Wolfe 
Island in the County of Fron- 
tenac, across lots 8, 9 and 10, 
or as much further on either 
side as may be necessary to 
find an original post and to 
plant durable monuments at 
the angles of the above lots. 


/|To survey part of the town plot 


of Port ‘Credit in the County 
of Peel, lying southwest of the 
River Credit and northeast of 
Joseph Street in the _ said 
village, and to plant stone or 
other durable monuments at 
the front and rear angles of 
the blocks lying in that part 
of the village, as shown on 
annexed plan, pursuant to the 
provisions of the Surveys Act. 


To survey the road allowance 


between concessions two and 
three, in the Township of 
Ross, from the proof line be- 
tween lots ten and eleven 
southeasterly to Olmstead 
Lake, and to mark said road 
allowance by permanent mon- 
uments, 


|To survey the road allowance 


between concessions VIII and 
IX in the Township of Fene- 
lon, across broken Lot No. 11, 
or as much farther on either 
side as may be required to 
find an original monument, 
and to plant stone or other 
durable monuments at the 
angles of the lots. 


Date when 
confirmed 
under R.S.O. 
1897, Chap. 
181, secs. 10- 
15, inclusive 


To survey certain streets in the|June 14, 


1915 


May 6, 1915 


Jan. 7, 1915 


Nov. 4, 1914 


Sept. 1, 1915 


Deputy Minister of Lands and Forests. 


ma 
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Appendix No. 16. 


Statement of Crown Surveys in progress during the 12 months ending October 30th, 1915. 


Date of Name of a: 
- | Instructions. Surveyor. poesctaption of Survey. a3 
a Ble 
3. e. 
1 Sept. 15,1915'E. R. Bingham.. Subdivision of the Township of Owens, Dis- 
| BSL CUSOPM DI ISKAININE con cele ere ne ond. 3 = c 1,000 00 
2\Sept. 7,1915|M. E. Crouch....|Survey of the outlines of certain townships 
Pein istrictsorwAlCOMa ci usc. tek ahaa ae eC leswli ieee 
3/Oct. 15,1915.;R. S. Code.......;Survey of a tie line iin the vicinity of Kow- 
| kash, District of ‘Thunder Bay.......... 500 00 
4\Apr. 15,1915 Jas. S. Dobie....|Survey of islands in the Georgian Bay of 
Lake Huron, Districts of Algoma and 
; WEOTLOORE Tie ces Rieti ots ere Oe wont iete oe Oe 5,000 00 
5\July 9,1915..C. H. Fullerton..|Subdivision of the Township of Cody, Dis-| 
trictiotee Wmiskam in Sols soa oo ool is, ce 500 00 
6/Oct. 23,1915 | J. W. Fitzgerald..|\Subdivision of a portion of land in the 
| vicinity of Ramsay Station, C. P. Ry., 
| Districtsol Suapuly. ssc eee we eee: 500 00 
7|Sept. 7,1915) Lang & Ross...../Survey of certain outlines of townships in| 
ine, District: Of Aleoma lee aes obi cd Oe ble es 
8/Apr. 20,1915| Lang & Ross...../Survey of islands on the North Shore of 
| Lake Huron and the Georgian Bay, in! 
| ' the Districts of Manitoulin, Sudbury and 
9 Aug. 10, 1915.| Phillips & ee AToy OOUNGm ete sles eum eet See UU 
| TSED UO Lege oto tole «4 Subdivision of the Township of Forbes in! 
| the District of Thunder Bay ..........-. 2,000 00 
10|Apr. 16,191%|/T. J. Patten..... ‘Survey of islands in Lake Huron east and. 
northeast of Manitoulin Island, in the. 
Diciricer of Manitoulin ss. for ose eee hs 3,700 00 
11 June 24,1915)A. L. Russell.... Survey of certain lands north of the Town- 
ships of Ware, Gorham and MacGregor, 
in the District of Thunder Bay.......... | 1,500 00 
WZ) July 27,1915|E. Seager........ Subdivision of the Township of Colenso, in, 
thamDistric: of Kenora s 40 ci: sauces | 1,000 00 
sats Be Ne a aly “120,200 00 


{ 
} 


GEORGE B. KIRKPATRICK, 
Director of Surveys. Deputy Minister of Lands and Forests. 
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Appendix No. 17. 


No. 3 


Statement of Crown Surveys completed and closed during the 12 months ending 
October 30th, 1915. 


iS) 


A Date of 


1|June 7,1912. 
2\Oct. 15,1914. 


3|July 8,1914.. 
4|July 28,1914.. 


5 | July 22,1914. 


| ow Cea 


oo ss 


Instructions. 


6 | July 30, 1915.. 


Nov. 14, 1914. 
sept. 7,1915. 


Name of 
Surveyor. 


E. R. Bingham... 


EH. R. Bingham.. 
Phillips-& 


tert Bonners. .e2e.4 


| A. McMeekin..... 


H. M. Ander- 


UR CHIT oo eee 


| McAuslan & 
Anderson...... 


Description of Survey. 


Survey of the Township of Mc- 


Millan, District of Algoma ..... 
Subdivision of the Township of Up- 
sala, in the District of Thunder 
Bay 
Subdivision of part of the Town- 
ship of Fraleigh, in- the District 
of Thunder Bay. <5). ). pecan. se 
Subdivision of the Township of 
Jacques, in the District of Thun: 
Ger Bay ene: me eho oe es 
Subdivision of the Township of 
Redvers, in. the District of 
Ken Ora) ire coc ae Rare aoe oer area 
Survey of timber in the Township 
of Notman, in the District of 
Nipissing 25 ac8 sa yeu Pee et FA 3 
Survey of a line across the Town- 
ship of Beaumont, District of 
Sudbury xP ots ccs awe are eee 
Survey of S. and E. boundaries of 
Nassau and south boundary of 
Storey, District of Algoma 


eoeotteeereeeereeoe eee veeee eee ees 


9.0 0 ave 


GEORGE B. KIRKPATRICK, 
Director of Surveys. 


Amount | No. of 
paid. | Acres. 
+ legs 
679 60! 51,796 
2,781 35) 23,061 
B98 33 8,170 
919 72| 24,207 
1,440 00, 238,976 
247 Bietheaed 
332 98 
6,799 35| 131,210 


Deputy Minister of Lands and Forests. 
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Appendia No. 18. 


SURVEY OF THE TOWNSHIP OF MCMILLAN, IN THE DISTRICT oF ALGOMA. 


Mornrispure, Ontario, February 10th, 1914. 


Sir,—In accordance with -your instructions bearing date June 8th, 1912, I 
beg to report on! the survey of the township of McMillan in the district of Algoma. 

I left Ottawa Friday, June 21st, accompanied by one assistant, one chainman, 
a cook and eight axemen. ‘Two assistants who were to have joined me here failed 
to put in an appearance. Upon my arrival at Cochrane I was joined by two 
additional chainmen so that on Wednesday, June 26th, I started for the township 
of McMillan with a party of thirteen, where we arrived on the 27th. 

We proceeded southward along our east boundary with camp equipment and 
supphes to the south-east corner of the township, where I found an eight-inch 
tamarac post planted by O.L.8., T. B. Speight, marked McMillan on the north- 
west side, Gill on the north-east side and XM. on the north side, and aside of this 
an iron post one and three-quarters of an inch in diameter. 

From this point having marked the iron post with the letter R. on the north, 
south, east and west sides, and taken an observation I started the south boundary 
of the township on a course west astronomically. This line I ran for a distance of 
nine miles and from its western extremity, after taking an observation, I ran the 
west boundary of the township on a course north astronomically. 

Upon the south boundary after laying off fifty links for half the road allow- 
ance between the townships of Gill and McMillan, I planted posts giving each lot 
a width of twenty-five chains and twenty-five links, except lot 28 to which I gave a 
width of thirty-three chains and twenty-five links, making due allowance for a 
road one chain in width between lots 6 and 7, 12 and 13, 18 and 19, and 24 and 25. 
I also planted a post fifty links north of each of the said posts to indicate the south- 
east and south-west corners of the lots in the first concession. 

I took observations at the intersections with the south boundary of the centre 
lines of the road allowance between lots 6 and 7, 12 and 138, 18 and 19, and 24 and 
25, and ran a line north astronomically from each of these intersections, planting 
on the line between lots 12 and 13 a post every one hundred and twenty chains. 
From these posts I ran the concession lines that were to be run, east te west to 
intersect the eastern and western boundaries. 

Owing to the extremely wet weather and the quitting of my entire party I was 
forced to suspend operations for the season and store my camp equipment, leaving 
_ about one-third of the work still to perform. On my return to the township to 
resume work last August I found that my entire equipment had been stolen, but, 
although seriously handicapped, I proceeded and eventually finished the survey. 

The Township of McMillan is a level plain through which passes the Negagami 
river, entering the township on lot 23 in the first concession and being joined by 
the Negagamisee or White river on lot 4 11th concession. A striking peculiarity 
of these rivers is the great depth of the river bed below the level of the country 
_ through which the river passes. They are both shallow and swift and have many 

rapids. 

The township is fairly well timbered with spruce, balsam, poplar, balm-ot- 
gilead, white birch and cedar, but the trees are for the most part only of medium 
size and portions of the township give evidence of having, years ago, been fire swept 
while the western part has been comparatively recently burnt over. 
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The soil is exceedingly good, being clay with a thin overlay of vegetable mold 
or muck. I found that invariably the presence of balm-of-gilead and poplar timber 
indicated good clay soil with little or no muck on the surface. At the camp of the 
divisional engineer of the Transcontinental Railway on lot 5, in the 7th concession, 
there were grown during the season of 1912 one of the finest crops of potatoes I 
have ever seen. Owing to the many hours of daylight in the summer months they 
grew rapidly and matured early. In this garden were to be found also radishes, 
lettuce, peas, beans, onions, etc., all of exceptionally good quality. 

There are to be found in this township moose, red deer, beaver, otter, martin, 
mink and muskrat, rabbits without number and plenty of partridges, while all 
the streams abound with speckled trout. 

In conclusion I beg to say that in my opinion this township is an ideal one for 
location of settlers as it possesses advantages and facilities for immediate settle- 
ment, that other townships not so fortunately situated, have been years in securing. 
The Transcontinental Railway crosses the township in a north-westerly direction 
giving immediate access to as fine agricultural lands as are to be found in this 
whole section of country. The Negagami river traversing this township from 
south to north gives a ready means of transporting logs to the railway, and the 
construction of roads in pursuance with the wise policy of the Ontario Government 
in that behalf will give settlers in this township transportation facilities that are 
not available in some of the older townships. 


I have the honour to be, Sir, 
Your obedient servant, 


(Signed) Gro. L. Brown, 


Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendix No. 19. 
SURVEY OF THE TOWNSHIP OF UPSALA IN THE DISTRICT oF THUNDER BAY. 
Fort WILLIAM, Ontario, December 8th, 1914. 


Siz,—I beg to submit the following report on the subdivision of the Township 
of Upsala in the District of Thunder Bay. 

Immediately upon receipt of my instruction I proceeded to the station of 
Upsala, Ontario on the Canadian Pacific Railway about 83 miles west of the city 
of Fort William. Pursuant to instructions, I commenced my survey at the iron 
bar planted by O.L.S. Stewart on the right-of-way of the Canadian Pacific Railway. 
This iron bar was calculated to be 422.151 chains from the south-west angle of the 
said township. From this iron bar T ran east astronomically 57 chains 84.9 links, 
and at this point established the south-east angle of the township. From the 
same iron bar I ran west astronomically to intersect the line ( produced) run to 
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mark the west limit of the said township. From the points designated on the 
projected plan forwarded to me IJ ran lines north astronomically for a distance of 
6 miles. 

I run the west limit of the township I was instructed to commence at the iron 
bar planted by O.L.S. Stewart on the right-of-way of the Canadian Pacific Rail- 
way near Hay lake and to run north astronomically from this point. This iron 
bar could not be found nor any trace of the line as run by O.L.S. Stewart. The 
country through which it had been run has since that time been burnt over and the 
line could not be found except for a few chains length at the southerly end of 
same. Having intersected this line produced, as stated above, I then ran north 
astronomically from this point 6 miles more or less. In running this line I had 
my men looking for traces of the old line but as stated above it was not to be found. 
_ My instructions read to run my east limit of the township north astronomically 
from the south-east angle of the township as established by me. This I started to 
do but found that the said line ran along a long lake as seen from the field notes 
and plan. Off this east limit 1 had been instructed to run lines west astronomically. 
To do this would have involved great difficulties due to the lake aforesaid. It then 
seemed advisable to run the front of the concessions off one of the meridian lines in 
the centre of the township. I then chose the meridian that seemed to afford the 
best chainage that the front of the meridians might be run at the most accurate 
chainage possible. It seemed advisable, therefore, to turn off the line between lots 
8 and 9 and this was accordingly done, having first taken an observation on this 
line. Particular care was taken in the chainage along this meridian. Lines 
marking the front of the several concessions were then run off this line to intersect 
the west limit of the township and later to intersect the east limit of the township. 
This east limit was run later on over the ice. As seen from the plan and field 
notes this work checked. Although the front of the concessions were therefore run 
slightly contrary to instructions as issued to me, they are seen to check as well, if 
not better than they would have done had they been run in the manner set forth in 
my instructions. | 

As seen from the plan, the depth of concession I is 79 chains while the depth 
of concession II is 81 chains. In explanation of this I beg to state that on this 
survey I had with me chainmen who have worked with me for years and I had 
every reason to believe that I could trust to them to chain in a proper manner. In 
some most unaccountable manner, in chaining along the east limit of the township 
they made an error of one chain and this error was not picked up until over four 
miles of line had been cut and also blazed. It was, therefore, impossible to correct 
this error in any good manner so | took the liberty of throwing an extra chain’s 
length in the depth of the second concession, that the township might have its full 
depth of 6 miles. J regret this error exceedingly, but, as I have stated, I did not 
have green men with me but men who have been with me on this class of work for 
years and in whom I had every confidence. 

In marking the limits of the lots in this township particular attention was paid 
to the blazing of the lines and I feel confident that your instructions have been 
followed to the letter in this respect as well as in the manner of the posts, which in 
all but two cases were of spruce or jack pine and were of the size stated in the in- 
structions and well marked. Where designated in the instructions, I have planted 
iron posts alongside the wooden posts marking them in the required manner and 
taking bearing trees as instructed. 

As seen from the plan there are many lakes in this township, most of them 
being quite deep and clear. The fishing in the larger ones is said to be very good 
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although my party had no opportunity to test this, due to the lateness of the season. 
The township is overrun with moose, great numbers of them being seen. ‘There are 
a few red deer and caribou but not in any great numbers. Partridge were rather 
scarce, but there were great numbers of rabbits. As seen from the field notes, the 
only rock formations met with in this survey were granite and there were no 
economic minerals met with. 

According to instruction I traversed the lakes included in this township in the 
required manner, and enclose with the plan and field notes, notes and separate 
plans of this work. The only river met with in the survey of the township was the 
Fire Steel river which was not of sufficient size to warrant a separate survey being 
made of it. As seen from the traverse notes, the lines of the traverse were con- 
nected with the lines marking the lots, according to the written instructions. — 

Due to the lateness of the season there was considerable frost met with in 
planting the posts, but in all cases that I personally saw the posts were driven 
through the frost and seemed to be very well planted. I will, however, if the 
Department so desires it, send a man throughout the township in the spring to go 
over the lines and ascertain if the posts are well planted. As stated above the 
posts were in good condition at the time of the survey, but is it possible that the 
frost will have moved them:a little. 

With regard to the soil in this township the south-east part of this township 
has good clay soil. In going westwards along the southern part of the township 
this changes to a light sandy soil and at the south-west part of the township it is 
quite rocky. The central part of the township has a light soil with clay in the 
small valleys. The west-central part is of a granite formation which runs for two 
or three lots east-wards from the west limit of the township. The northern part of 
the township is rocky except at the eastern end where the sandy soil is again met 
with. An estimate of the portion of the township suitable for agricultural purposes 
would place it at about 70 per cent., the better part of this being in the eastern 
and southern parts of the township. 

The only improvements made-in this township are at the old siding of Upsala. 
There is one settler on lot 3, concession II, but he has made no improvements on 
the land. At the time I left the township there were several men going into the 
township to look it over with an idea of settling there. I have had several inquiries 
at this office as to when the Department would be putting this land in the hands 
of the Crown Land agents. Furthermore, I understand from Mr. Burriss, the 
Crown Land agent in Port Arthur that he has had many inquiries from people 
living in that district near Upsala with regard to this same matter. 

I beg to enclose plan and field notes, traverse notes and separate plans of the 
lakes traversed, chainmen’s affidavits, statements, etc., according to instructions, 
and I trust that this report and this work will meet with your approval. 


I have the honour to be, Sir, 
Your obedient servant, 


(Signed) E. R. BINGHAM, 
Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 
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Appendix No. 20. 
SURVEY OF THE TOWNSHIP OF REDVERS, IN THE DISTRICT OF KENORA. 
Kenora, Ontario, December 4th, 1914. 


Sir,—Under instructions dated July 22nd, 1914, I proceeded to Quibell to 
subdivide the township of Redvers, abutting Wabigoon township on the north. I 
left Kenora Friday, August 22nd, on steamer Kathleen, which during the summer 
months plies the scenic Winnipeg river, between Kenora and Minaki. It is a 
delightful trip of two and a half hours. On nearing Minaki, now a reputable 
summer resort, one must see the flying flags upon the gay cottages and the noisy 
motor launch. The future of this resort is assured, since the Grand Trunk Pacific 
has built a commodious and luxurious inn. Leaving Minaki on the local, we 
arrived at Quibell on time. A throng of people hung idly about the station wait- 
ing for their mail. A wonderful change has taken place here in three years. 
Houses, barns, good roads, tilled lands, a general store, a blacksmith shop confront 
you as you step off the train. The settlement of Wabigoon, like our towns of the 
West, was the trick of a night and a day. The fine new school is an index to the 
temper of the people; the teacher receives a fair salary. 

On Saturday morning I moved out to Black Bluff lake. Seven men accom- 
panied me. The country did not inspire me, as we toted our supplies over the 
barren hills rough and steep. It was an ideal camping place for we were sheltered 
and had good water. 

On Sunday night I took an observation of Polaris at eastern elongation. On 
Monday morning I started west towards the river from post marked 2 miles planted 
in the easterly limit of Redvers township about ten chains north of said lake. 

_-From my camp here I ran all my lines to the river, excepting those in the far north. 
Having cut out these lines I moved along the third concession to the other side of 
the river Wabigoon. I then made this my home for a couple of weeks or more 
pushing the lines north and west from the river. Had I moved camp down the 
river | would have saved at least a week of time. Experience always teaches those 
willing to learn. The water was low and very few creeks were running when we 
started work, but we soon encountered a hindrance, the continuous wet weather 
which kept back the work perceptibly. 

I next moved camp to Long lake, still adhering to the third concession. Part 
travelled by trail, part by canoes. We were near the east end of the lake and a 
little south. From here a road ran into Quibell, but some parts were very wet. 
Still, it was shorter than the canoe trail to bring in supplies. I purchased half of 
my supplies at Kenora, the rest at Quibell. 

In some ways the township was admirably suited for subdivision, at times sights 
of nearly half a mile being possible. The greatest hindrance was the dominant 
windfall that always lay in our path. To increase the difficulty young half dry 
jack pine bitten by mice and rabbits stood thick as grain. The axemen could have 
no freedom and it was trying on the temper. At times in returning home it took 
us fully half an hour to compass a mile. Still I carried all of my men through 
without a hitch. A favorable condition was the absence of extensive marshes. 

At my second camp Mr. Hutcheon visited me in his official capacity. He in a 
generous manner pointed out my errors or rather omissions which I readily cor- 
rected. I spent two or three days in placing new posts and reblazing some of my 
lines. 

5 LM. 
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I secured the services of Mr. Geoffrey C. Tothill to assist in the traverse work. 
He did all except Black Bluff and Long lakes, which I did myself. I found no 
difficulty in retracing the outlines of the township except the southerly limit where 
in places only scrub existed, it was extremely difficult. In closing the line at the 
north-west of Wabigoon the last part of the line lying between the Hutchinson 
river and Bowden lake was not a continuation of the line east of the river. That 
accounts for the drawing showing the line to travel north-westerly. My posts and 
lines are now first-class and reflect the coaching I received from Mr. Hutcheon. 

The township is hilly with ridges running in every conceivable direction. It 
appears to lack uniformity of arrangement. It is composed of numerous unrelated 
eminences, that are invariably clothed with jack pine, unless they are bare. 

The creeks are very small, but have very good water and appear to run in all 
directions endeavouring to elude the innumerable rock masses, none of which stand 
out eminently above each other. ‘The valleys are erratic and not very large. 

The Wabigoon river is guarded on either side by rock ridges that are not very 
high, averaging I suppose 50 to 60 feet. Its average depth is about six feet in the 
centre, but the sides are shallow and filled with small rocks. The lower end of the 
river contains considerable masses of weeds. Insipid is the proper word to give to 
the water when drinking it, due to the presence of sulphite or other ingredients 
obtained at the pulp mill at Dryden. 

All of us found it a distinct laxative, and some a source of annoyance. ‘The 
river possesses a slow current and the two rapids are passable either way, but 
boulders revealed themselves in the low water. The water possesses a clay color, 
due to its upper reaches passing through clay banks. We caught no fish in the 
river with the troll, but jack fish, pickerel and cat fish are quite anundant in 
places. The river could only be traversed with portable motors, unless the rapids 
were rid of the boulders. The river is quite uniform and does not change rapidly 
in form. No bays of any size are found along its course. 

Clay lake occupies the north-west portion of the township. It is semi-clear 
pleasant to the taste and contains a few islands that are mostly rocky. Bowden 
lake occupies the south-west part and extends itself north into Red Pine lake, 
thence easterly into Long lake. A few unimportant creeks run into these basins. 
With Yellow lake, these all drain off by Hutchinson creek into the Wabigoon river. 

An Indian trail runs from Red Pine lake across to Clay Jake, being a narrow 
‘Indian trail. 

I encountered very little good timber in my survey. The only timber I saw 
of any commercial value was around Clay lake and Yellow lake. Mostly jack pine 
and spruce with small swamps of tamarac compose the marketable timber. On 
the east side of the Wabigoon no timber of any value did I’ see. In fact, not 
enough even for building purposes can be found. In a few places cordwood could _ 
be made. There is on the north side of the river a strip of good timber running 
across lot 7 in the VI concession, consisting of spruce, jack pine and poplar 
averaging about ten chains wide. Between long and Clay lakes are quite a few 
clumps of scattered jack pine. Some of the trees are fit for ties, but most of it is 
cord wood size. Another strip of cordwood extends along the south limit east 
from the Wabigoon river. It is in small patches in the low places, only suitable 
for cord wood, however. As a wood producer Redvers is poor. 

The drainage of Redvers township is exceedingly good, accounting for the 
absence of large marshes. The meandering Wabigoon, the cluggish Hutchinson 
creek, and the several lakes afford almost an ideal system of drainage. 
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Of mines and minerals little need be said. The rock is all of the Laurentian 
pink type, utterly devoid of any minerals. In all of the too numerous exposures 
of rock, not one quartz vein or stringer did I discover, no not even the ubiquitous 
white iron. The compass gave no sudden indication of abundant mineral. It 
ranged from 7 to 10 degrees. ‘The islands are composed of the same rock, some 
having a few sand beaches. 

On the Wabigoon river are two water falls or rapids of minor importance. 
The upper rapid just south of the third concession has a fall of about 6-10 of a 
foot. The lower one has the same fall. Both are shallow and the canoeman must 
watch to choose the proper channel. It is, therefore, needless to reserve any land 
here for power purposes. The falls in Wabigoon are the proper ones to develop. 

Fish are found in all of the lakes. Clay lake has white fish which the other 
waters have not. Jack fish and pickerel inhabit the other waters. 

Black Bluff lake is as clear as crystal. The water is good and cool being fed 
by springs at the east end. It is shallow, and drains through the east end. . No 
creek drains into it. Judging from the shore line its level does not vary much. 

Of an entirely different nature is Mack lake. It is low and marshy. Dark 
and brackish are its waters. It is small and its level is nearly uniform. 

Clay lake is a large body of water of semi-transparency. No unpleasant taste 
can be detected in its waters. Excellent fish of various varieties are caught. It is 
_not a deep lake; the wind almost any day churns up its waters east of the cluster 
of islands. Its shore is fairly even, but is uniformly rocky and covered with small 
Jack pine. Its shores are not steep, but a ridge follows the shore generally. ‘The 
islands in the lake are suitable for resort purposes, being similar to the islands at 
Minaki. ; 

Bowden, Red Pine and Long lakes are really one. In the first two are a few 
small rocky islands. They are shaggy looking and low. ‘The water in these lakes is 
fairly clear and has a pleasant taste, Long lake being the clearest. Long lake has 
an area of weeds at its entrance, the lake here being very shallow. It has alternate 
high and low shores, but all are uniformly rocky. Fish of all the common varieties 
are found in these waters. Bowden received its name at the time of the construc- 
tion of the Grand Trunk Pacific. All call it that and the common name of Blue- 
berry should be forgotten. Mr. Bowden was one of my gang and I think the name 
should be continued. 

Only small creeks run into this basin; the one from Yellow lake being also 
very small and impassable due to rocks and shallowness. 

Yellow is a marshy lake. Its waters are darkish yellow; has a swampish 
taste. On its banks especially on the north resides splendid jack pine and spruce. 
Jack fish and pickerel are caught here. 

All the surplus water passes off through the Hutchinson creek, a stream 
averaging five chains wide passing through low lands during its short course. 

The soil of this township is very similar to Wabigoon. It is a whitish clay, 
fine and very compact. Only in the low places did I discover any black soil. In 
this township I found no sand. I found the south-east part of the township unfit 
for farming being composed mainly of bare rock. Small portions are good but 
they are scattered. Blueberries we saw in plenty. The choice portion of the 
township is the south-west where all the squatters reside. On this part also grows 
the best timber. Rock occurs frequently in this part, but the soil is the master. 
In the north-east part it is very patchy. Very little timber of any moment will be 
found. The south-central part has considerable small poplar and this will likely 
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be fair soil, but the rock I think exceeds the soil. That portion north of the river 
has some areas of soil, but rock far exceeds the land. Of that part between Long 
_ and Clay lakes one can assert truly that there is sufficient rock. Numerous valleys 

are there, which I think would give good results. Jack pine shows everywhere 
indicating that the soil is shallow. Hence I would say that the area of good land 
is not large, not exceeding one-half. Roads cannot be run in direct lines. The 
depressions must be followed. I have given the name of the squatters in another 
sheet. 


The following new posts were planted: 


0 fe) 


Lots 4 and 5, concession II. 
Lots 3 and 4, concession II. ° 
Lots 5 and 6, concession IIT. 
Lots 3 and 4, concession III. 
Lots 3 and 4, concession IV. 
Lots 1 and 2, concession V. E 
Lots 1, concession III and IV. 
Lots 8 and 4, concession VI. 
Lots 5 and 6, concession VI. 
Lots 2 and 3, concession IV. 
6 


Lots 


All the posts along both sides of the river and marked R., and planted one 
chain from shore. 

Post at the south east angle of lot 1, concession IV. There avere no iron posts 
at the south-east and south-west angle. I took the whole gang and we went over 
the lines and replaced the posts ee can be seen anywhere. 

I observed polaris at eastern elongation to obtain north, taking latitude 50 for 
correction. 

In obtaining areas of the lots bordering on Wabigoon and Clay lakes I sub- 
tracted the areas of the water and the road reserve. 

I did the traverse on Long lake and the work on the south limit which con- 
sumed nearly three days. I left Quibell on October 16th and stopped off at 
Redditt till the following Saturday. My assistant was still working on the 
Traverse. After I had been home a week his notes arrived. I then secured Mr. 
Derouard to do the drawing. Mr. Rideout made out the field, notes but made a 
mistake in paging them, so I did them all over again myself, which accounts greatly 
for the delay. Inexperience also had a great deal to do with it. 

I shall forward all the notes and drawings by express. : 


and 7, concession IV. 


I have the honour to be, Sir, 
Your humble and obedient servant, 


(Signed) AtBert McMEEKIN, 


Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines. 
Toronto, Ontario. 


\ ta 
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Appendix No. 21. 


SURVEY OF THE 'OWNSHIP oF JACQUES, DisTRICT OF THUNDER Bay. 
j Port ARTHUR, December 22nd, 1914. 


sir,—We beg to report that in accordance with your instructions dated July 
28th, 1914, we have completed the survey of Jacques township, situated north of 
the township of Gorham in the district of Thunder Bay. 

This township is about twenty miles north of the city of Port Arthur, from 
which city there is a well graded road to Concession VI, Gorham, from this point 
there is a winter road running through lots 15 and 16, Gorham, to the most 
southerly point of Surprise lake, which lake extends to the south boundary of the 
township of Jacques. 

The survey was commenced at the north-east angle of lot 13, concession VIII, 
Gorham, the point being marked by a tamarac post, planted by O.L.S. Russell in 

1913. From this point the south boundary of the township was run east astrono- 
mically to the south-east angle thereof, and from the same point run west 
. astronomically 3 miles, 24 chains and 25 links to the south-west angle of the town- 
ship, which point was established by producing the westerly limit of lot 18, con- 
cession VII], Gorham, northerly to intersect our line. From the south-east angle 
of the township as established by the south boundary, the front angles of each lot 
were established by chaining 40 chains west astronomically and planting posts at 
equal intervals of 40 chains, excepting lot 12, the width of which was established 
by measuring from the south-west angle of lot 11 to the south-west angle ef the 
township as established, the width being 64 chains and 25 links (64.25). Fem 
the south-east angle of the township a line was run south astronomically 79 chains 
and 93 links (79.93) to intersect the north limit of concession VIT, Gorham, as run 
by O.L.8. Russell. From the same angle the east boundary of the township was 
run north astronomically. The west boundary of the township was run north 
astronomically from the south-west angle thereof. The side lines run, being those 
between lots 2 and 3, 4 and 5, 6 and 7, 8 and 9, 10 and 11 were run astronomically 
from the points established on the south boundary of the township. The side line 
between lots 6 and.? was made the base for running the concession lines and the 
north boundary of the township; these were run from mile posts established by 
chaining from the south boundary east astronomically and west astronomically to 
_ Intersect the other side lines and boundaries of the township as established. 

In running the south boundary of the township west astronomically across lots 
7 to 12 inclusive, the posts planted by O.L.S. Russell to mark the north limit of 
concession VIII, Gorham, were moved and planted at the intersections of the side 
lines as established by him, with the south boundary of the township. ‘The. 
distances these posts were moved and the new bearing trees were noted in the field 
notes. 

Substantial wooden posts properly marked were planted on the concession 
lines and on the side lines where an intersection fell in a lake or river. It was 
not possible to mark bearing trees at several of the corners owing to the small and 
scattering nature of the timber. Iron posts were planted at the proper points as 
indicated in your instructions. In the case of half mile posts at lots 1 and 2, 
concession IIT, lots 11 and 12, concession IV, and lots 1 and 2, concession VI, 
these were planted on the north shore of the lakes and rivers in which the points 
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came at points north astronomically from their proper positions on the concession 
lines, and the distance measured to them from the concession lines noted in the 
field notes. 

The lines were well opened up and properly blazed, and frequent observations 
were taken on Polaris at elongation so that the lines at no time varied more than 
four minutes from their proper bearing. The magnetic variation remained fairly 
constant at thirty minutes east. 


TIMBER. 


The greater part of the merchantable timber has been destroyed by fires which 
swept the country about twenty-five or thirty years ago, and portions were burned 
over again about ten years ago. Scattering groves of the original growth are to be 
found throughout, and the north-easterly section of the township is fairly well 
timbered, the chief economic species being the spruce and Banksian pine. In lots 
9 and 10, concessions III, there is a stand of about five hundred trees of white 
pine of size averaging eighteen to twenty-four inches, but this is the only place in 
the township where this species is found. 


Sotr.. 


The country throughout nearly the entire township is of a rough and broken 
nature and not well adapted for agricultural purposes. ‘The percentage of land 
that would be suitable for farming including low lands and swamps, would be about 
twenty-five per cent. Along the east boundary of the township, in lots 1 and 2, 
through concessions ITI, III, and IV, there is considerable gravelly soil, and along 


some of the creeks and lakes, small tracts of from twenty to one hundred acres are 
available. 


MINERALS. 


The principal rocks encountered were red and gray granite with schist in- 
trusions. Very little vein matter was observed, it being principally white, barren- 


looking quartz mostly in stringers. No bodies of iron of any importance were 
found. 


LAKES. 


The country abounds in lakes and creeks. The largest bodies Two-Island, lake 
and One-Island lake have fairly clear water, but in the smaller lakes and creeks the 
waters are highly colored as they are fed principally by the soakage from the 
swamps. Concessions IV, V and VI and the greater part of III drain westerly 
and north-westerly and eventually find an outlet in Dog lake by way of Hawke 
lake. Concessions I, II, and part of III drain southerly and, with the exception 
of Barnum lake and Cummins lake, the waters drain into Hazelwood lake; Barnum 
and Cummins lakes drain easterly. 


ISLANDS. 


Twelve islands were found in the various lakes, and these were lettered from 
eA? to.“ H ” and “J to-* M.” . IslandssAs*Biavand:. © “arene wo-lsiang sake, 
islands D and E are in One-Island lake, island F in Louttit lake, islands G and H 
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in Barnum lake, island J in Mary lake, island K in Lost lake, and islands L and M 
in Hay lake. Of these island B is the only one of any size, it is nicely timbered 
with birch and poplar and would be suitable for a summer resort. The remaining 
islands are small and rocky and are covered with scrub growth and underbrush. 


Routes, Etc. 


The township is crossed by a winter road leading to Greer Bros.’ camps on 
the east bay of Dog lake; this being only a winter road follows the water courses 
principally so would not be suitable to open as a colonization road. | Trappers’ 
trails of recent date cover the entire township. There is a water route westerly 
from Paul lake which leads to Hawke bay of Dog lake. 


CLEARINGS, IMPROVEMENTS, ETC. 


There are three or four small cabins used by the trappers in the township and 
Greer Bros.’ halfway camp is at the south end of Halfway lake; these were not 
occupied during the survey. No clearings of any nature were seen. 


GAME. 


Numerous indications were found of the smaller fur-bearing animals, prin- 
eipally lynx, beaver and fox., Moose and deer are not plentiful, and the only fish 
caught were pike. The waters of Two- Island and One-Isiand lakes appear to be 
suitable for trout, but none were caught. 


We have the honour to be, Sir, 
Your obedient servants, 


(Signed) PuHiLtures & BENNER, 


Ontario Land Surveyors. 


he Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendix No, 22. 


SUBDIVISION OF PART OF THE TOWNSHIP OF FRALEIGH, IN THE DISTRICT OF 
THUNDER BAY. 


Fort WILLIAM, Dec 11th, 1914. 


Str,—I beg to submit the following report on the subdivision of part of the 
township of Fraleigh, in the district of Thunder Bay surveyed by me, under in- 
structions dated July 8th, 1914. 

The north-west part of this township had previously been subdivided by Mr. 
F. W. Paulin, 0.1.8. ~ 

Mr. Paulin shows by his field notes the north limit of lot number ten (10), 
concession seven (7), to have been completed, but no post planted for the north-east 
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angle of same stating that he there came to a sheer cliff of 600 feet. I commenced 
my survey on this north limit of lot ten (10), concession seven (7), and found 
that said limit had been cut for about 34 chains from the north-west angle of the 
lot and stopped at a 150 foot cliff. I found several pickets on this line and having 
no opportunity for an observation at this point, produced the line eastward from 
his picket planting posts as shown in the notes. My instructions were to run this 
line to intersect the west limit of mining claim 115E which had been surveyed 
in 1889. 

I ran this line as above described and eventually reached a line marking the 
limits of said claim. This, however, was not a surveyed, but merely a random line. 
Said line was followed to the north and to the south. All posts had either been 
destroyed or had never been planted. Said line was, however, well blazed. I then 
planted a post as instructed and chained south down said line to where the southerly 
limit of the claim intersected this west limit. 


While this work was in progress I had men searching for the north limit of 
concession eight (8) as my instructions were to run the line between lots eight and 
nine (8 and 9), southerly from the post planted by O.L.S. Paulin on this line to 
mark the north-east angle of lot nine (9), concession eight (8). This north limit 
could not be found. It had never been run. Subsequent search (two weeks later) 
showed that it had been run from hill to hill, omitting the parts in the valleys. I 
therefore took the chainage of 41.12 on the front of concession eight (8), from 
north-east angle lot ten (10), concession seven (7), and at this point turned off 
the front of concession eight (8) and ran the line between lots eight (8) and nine 
(9) northward some 46 chains. My reason for using this chainage was that O.L.8. 
Paulin had shown this as the width of the lot, on the rear of concession eight 
(8), and using this chainage would put my line between lots eight (8) and nine 
(9), very close to the location he intended for it. As stated above, subsequent 
search proved the rear of concession eight (8) to have been run from hill to hill. 
I then connected blazes on the hills and ran the line through the valley to interseet 
the line I had run between lots eight and nine (8 and 9) and I planted a post. 
There was no sign of the balsam post said to have been planted by 0.L.S. Paulin 
at this point. No trace whatever was found of mining claim 28E. shown on the 
projected plan sent to me to be on the line between lots eight (8) and nine (9). 
There was no survey line intersecting my line, nor any blazed line at all. 

The line above described for the line between lots eight (8) and nine (9) I 
then produced to the southward and ran it for four miles south of the north-east 
angle of lot nine (9), concession seven (7). There had been no opportunity this 
far for an astronomical observation, the weather having been most unfavorable. 


I next ran the line between concessions six (6) and seven (7). I found the 
post planted by O.L.S. Paulin to mark the north-east angle of lot eleven (11), 
concession six (6). I found five of his pickets on the line marking the north limit 
of said lot eleven (11). There being no opportunity here for an observation I 
then lined up the pickets aforesaid and produced the line on to the eastward. 


As shown in the field notes this line so produced intersected my line between 
lots eight and nine (8 and 9) 5.9% chains north of the point as determined by 
chainage to mark the north-east angle of lot nine (9), concession six (6). ‘To date 
there had been no astronomical observations. I was, therefore, not positive of the 
bearing of my line between lots eight and nine (8 and 9), it having been turned 
off one of O.L.S. Paulin’s lines. The same may be said of my line between con- 
cessions six and seven (6 and 7). It was produced from O.L.S. Paulin’s line, and 
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I was not sure of the bearing. Therefore, upon crossing this line between lots 
eight and nine (8 and 9) at such a great distance north of the point as determined 
by chainage, I felt justified in turning off this line somewhat, in running on to the 
eastward for the north limit of lots eight and seven (8 and 7). I, therefore, turned 
off 90 degrees 10 feet to the north-east from my line between lots eight and nine 
(8 and 9) and ran this line on to intersect the east boundary of the township. At 
the completion of this work I was able for the first time to get an astronomical 
observation which showed my line between lots eight and nine (8 and 9) to be on 
the correct bearing. My instructions read to produce the lines as run by O.L.S. 
Paulin on astronomical bearings. Without tying up the whole party for from one 
to three days on each line to be produced, this was impossible. It was deemed 


advisable to produce the lines as run by O.L.8. Paulin from the pickets estab- 


lished by him, these being well planted and the lines fairly well cut out. As soon 
as possible, in every case, after doing this, the lines were checked by an astrono- 
mical observation, but as above stated on the work described to date, this was im- 
possible, due to the weather. 

Having ascertained that my line between lots eight and nine (8 and 9) was 
on the correct astronomical bearing, I chained southward on it four miles from 
the north-east angle of lot nine (9), concession (7), (and later rechained this) . 
and from this point ran eastward to intersect the east boundary of the township. 
This line intersected the east boundary 7.77 chains north of the post planted by 
0.L.S. MacDougall, to mark the south-west corner of the township Pearson. My 
reason for running the front of concession four (4) off my line between lots eight 
and nine (8 and 9) was as follows: I was five miles from the west boundary of 
the township of Fraleigh and it was out of the question to run this line from that 
boundary without tying up the whole party for several days. Furthermore, I was 
not certain of finding posts on that boundary when I did get there. As proved by 
subsequent work—there were no posts there. I knew my line between lots eight 
and nine (8 and 9) to be on a correct astronomical bearing, and I also knew by 
the same observation that the front of concession eight (8) (as produced from 
O.L.S. Paulin) was on the correct bearing. I, therefore, ran the front of con- 
cession four (4) as above described. Considering this to be the very best result 
that could be obtained from the information at hand. Knowing that O.L.S. 
Paulin’s line for the front of concession seven (7) was so far from being on the 
correct bearing and not having run the front of concession six (6), it seemed far 
from correct to assume that this latter line would even approximate the correct 

earing, and hence running the lines for the front of concessions four and five 
(4 and 5) from a point on the east boundary of the township, one and two miles 
south from the intersection of the front of concession six (6) with that line, would 
be not nearly as accurate as the way I actually did run them on the ground. 


I ran the front of concession five (5) off my line between lots eight and nine 
(8 and 9) at the proper chainage of three miles south from the north-east angle 
of lot nine (9), concession seven (7), as shown on my field notes. These lines 
for the front of the four and five (4 and 5) concessions were again checked by 
astronomical observations. ~ 


The east limit of lot eleven (11), concession six (6), had been run by 0.1.8. 
Paulin, but no post had been planted for the south-east angle of said lot. I 
then chained, having also to cut out, this line from the north-east angle of the said 
lot (as shown on my field notes) as there was no post there. I used pickets 
planted by said O.L.S. Paulin and produced line south to intersect my line for 
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the front of concession five (5). From this point of intersection it was put on 
the correct bearing in continuing on to the front of the fourth concession. 

After great difficulty I found the line run by O.L.S. Paulin for the limit 
between lots fourteen and fifteen (14 and 15), in concession six (6). This had 
been partly run, but not as far south as the south-east angle of lot fifteen (15). 
I found pickets on.this line and produced it south to intersect my line for the 
front of concession five (5). Notes show that the great distance it crossed to the 
west of where it should have. The bearing at which it intersected the front of 
concession five (5), plainly shows that this line has been in error this amount 
right through from the rear on concession eight (8). It is evident that O.L.S. 
Paulin must have turned off in error this amount from said rear of concession 
eight (8) and continued his line on this incorrect bearing right through to the 
point at which I picked it up. Upon intersection the front of concession five (5) 
I ran the line between lots fourteen and fifteen (14 and 15) on the correct bearing, 
through concession five (5) to intersect the front of concession four (4) as 
run by me. 

My lines for the front of concessions four and five (4 and 5) were run west- 
ward to intersect the west boundary of the township. At the point where said 
lines intersected the west boundary, posts were planted. There were no posts 
planted by 0.L.S. Poulin on this west boundary, or if so, they have been destroyed, 
for there was no trace of them to be found. 

I picked up the line run by O.L.S. Paulin for the limit between lots sixteen 
and seventeen (16 and 17), in concession five (5), and produced it south to inter- 
sect the front of the fourth concession as run by me. I picked up the line between 
lots twelve and thirteen (12 and 13) as run by O.L.S. Paulin and produced it 
south to intersect the front of the fifth concession as run by me. At this point 
I put the said line on the correct bearing and ran it south to intersect the front 
of concession four (4) as run by me. I picked up O.L.S. Paulin’s line for the 
front of concession five (5) and produced it easterly, as shown on plan and field 
notes. 

In general I had great difficulty in picking up the lines run by O.L.S. Paulin. 
They were often well cut out but poorly blazed, usually on but two sides of the 
trees. As there were many trails throughout this township it made the work 
more difficult. I wasted many hours in locating lines that should have been very 
easy to find considering the kind of country they were run through. 

The errors in the bearings of these lines are seen from the field notes, the” 
chainage in particular, being far from accurate Knowing that these lines were 
far from being on the correct bearing, after running the very first one, I was yet 
forced to produce those found, as above stated, or else tie up my party for one or 
two days at each line to enable me to get an observation before running the line. 
This was of course out of the question as I should have been in there at least two 
months to accomplish that. However, as soon as possible after starting a line 
from these previously run lines I ascertained the correct bearing from intersections 
with my own lines or from astronomical observations, and then corrected the 
lines. In view of the difficulty, part of which I have described, I believe the work 
to have been done as well as the circumstances would permit. My work is seen to 
check fairly well on itself, the errors being where lines previously run were 
produced. 

I reached the township of Fraleigh by going to the station of Silver Mountain 
on the Port Arthur and Duluth Railway. It is thirty-seven (37) miles from 
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Fort Wiliam. From this point I was able to team my supplies in over a fairly 
good wagon road, to the north boundary of the township, about a twelve (12) mile 
trip. Running through the township is a wagon road known as the “ Palisades 
Road.” There are many trails through this township, most likely made by 
trappers and prospectors. There are no settlers in the township. There is a 
camp of Finns located in there. They have made no improvements. 

In the valleys there is good clay soil. The extent of the valleys may be seen 
by a glance at the plan. The township is, however, greatly broken up by rocky 
hills and sheer precipices, varying in height from 100 feet to 400 feet. A con- 
servative estimate of the part of the township surveyed by me, suitable for agri- 
cultural purposes would place it at about 20 per cent. 

Pine river, a small stream varying from a few links to half a chain in width 
flows through part of the township. It varies in depth from, two to six feet and is 
closely grown up with alders and willows. There was but one lake to be found in 
the section of the township surveyed by me, this being on the south boundary. 
There were many small creeks and springs found where good water could he 
obtained. 

The bush for the greater part consisted of small birch, jack pine, poplar and 
Spruce, with alders. No balsam to speak of. Some large spruce was found, but 
not enough to make it of great commercial value. There was no pine to be found 
in the township. 

The hills and cliffs shown were all rocky with huge boulders at their base. 
Considerable magnetite was found on these hills, the magnetic variation running as 
high as 25 degrees as shown in the field notes. 

Moose are very plentiful in this township, although they will not be if the 
Finns aforesaid are allowed to hunt there much longer. Rabbits and partridge 
are very plentiful. Wolves were to be heard day and night and appear to be very 

numerous. ; 

This report will, I think, cover all the details connected with the survey and 
the topography of this township. 


I have the honour to be, Sir, 
Your obedient servant, 
(Signed) E. R. BincHam, 
Ontario Land Surveyor. 


The Honourable, the Minister of Lands, Forests and Mines, 
Toronto, Ontario. 


Appendix No. 28. 
MEMORANDUM OF PARTIES WHO PASSED AT THE CULLERS’ HXAMINATION OF 1915. 


No. 1495, Gorman, Bert, Kenney Siding. Examined at North Bay on 
August 3rd, 1915. Licensed September 27th, 1915. 

No. 1496, Richey, A W., Sudbury. Same examination, etc 

No. 149%, Landry, Fred. S., Sturgeon Falls. Same examination, etc. 

No. 1498, Bailey, Alex., Thor Lake via Sudbury. Same examination, ete. 
Toronto, December 15th, 1915. 
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Appendw No. 24. 
ALGONQUIN PROVINCIAL PARK. 
ALGONQUIN Park P.O., November 4, 1915. 
To the Honourable, the Minister of Lands, Forests and Mines, Toronto: 


HONOURABLE SIR,—I beg to hand you my report on the Algonquin Provincial 
Park of Ontario for the fiscal year ending October 31st, 1915. 

We, your staff, deplore the fact that the Empire is still in the midst of a war 
that is being felt to the most remote corners of the land. Even here in the heart 
of the forest we feel its effects and look forward to the day when, with God’s bless- 
ing, the arm of the would-be oppressor shall be broken and peace restored. 

Our permanent staff at the close of the year consists of superintendent and 
thirty men, two of whom, H. A. Callighan and Capt. Mark Robinson, have been 
called to join their regiments, the former doing duty at Niagara Camp, the latter 
acting as assistant recruiting officer at Barrie. 

Our staff has done good work during the past year. Infringements of the 
Park Act have been few and of a minor character. 

We have had a most favorable season as to bush fires, having had frequent 
rains, and I am glad to report no damage whatever from this source. The Grand 
Trunk Railway, carrying out the instructions of the Railway Commission, had a 
car constructed with two large tanks and a powerful pump fitted with a good 
supply of hose. This was stationed at our headquarters with a competent man in 
charge; the company’s:chief fire inspector, Mr. McKinnon, was also stationed 
here. The tank car, although not required this year to any extent, is an ex- 
cellent thing, and would render most valuable assistance in the early stages of fire 
along the right-of-way. An emergency equipment of blankets, axes, shovels, pails, 
etc., was secured and stored at headquarters, and every possible precaution taken 
against fire. 

Next season it is proposed to erect look-out towers at several of the highest 
points in the Park; these would be a great help in locating fires and enable us to 
reach them more quickly. There are many points in the Park where such towers 
could be erected to advantage, such as “ Skymount ” where with a tower of thirty- 
five feet the lookout would be able to locate a fire over an area of ten square miles 
on ‘both sides. This point would be connected with headquarters by telephone, 
as could several others at a very moderate cost. 

A number of men with the Park team of horses have been employed in clean- 
ing along the railway. They clean and stump the right-of-way, and draw the 
debris out of the woods for some distance back from it. They have done ex- 
cellent work, which not only adds to the appearance of the Park when passing 
through by rail, but will be a lasting benefit in the added protection it affords 
against fires from the locomotives. During the past year some twenty-two miles 
haye been, so cleaned on each side of the railway and a great deal of the debris 
burnt. The remainder will be burnt during the fall. The Grand Trunk Railway 
pay for half of this work. Much improvement has been made at headquarters, the 
work being done by the permanent staff as opportunity afforded. We have kept a 
few live animals in the animal house for the benefit of the many people who visit 
the Park and delight in seeing specimens of the native animals. We have not 
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realized as much money as we had expected from the sale of live animals, nearly 
all orders having been cancelled owing to the war. ‘This, however, is only a 
temporary set back. We sent out a few live beaver to points in the United States’ 
and some to parks and gardens in Ontario. We also sold a few pelts, the demand 
for furs owing to the cause mentioned above being such that it was deemed un- 
advisable to take out a large quantity. 


- . Trap for capturing live beaver, Algonquin Park. 


Our staff report game in all sections very much on the increase. Beaver, 
otter, mink, marten and fisher are very abundant, as are the deer; the latter 
owing to a sense of protection: becoming so tame that they visit our lawn nightly, 
as our flower beds bear sad testimony. ‘Their tracks can be seen:on the station 
platform and terraces of the hotel.grounds. There is a great deal of hunting 
during the season on all sides of 'the Park, the deer from here keeping these 
hunting grounds well replenished. \ Fishing has been good ‘in most ‘waters, and— 
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some very fine specimens have been taken. Receipts from licenses were not quite 
so good as last year, but much better than I had expected considering present 
conditions. I should like to see a good hatchery established here in connection 
with the Park. There is not a section of the Province better adapted to the 
purpose. Several important rivers take their rise in the Park, and by keeping them 
well supplied at their source, the stock in the rivers and in many of their tributaries 
is kept up. This has been well demonstrated by the small-mouthed bass placed 
in these waters. The Madawaska river and its feeders are now well stocked for 
two hundred miles from its source. Formerly there were no bass in these waters. 
I had a very fine specimen sent me this year weighing five pounds three ounces, 
and larger were reported taken. I hope the Department will next year send me a 
good supply of bass and trout fry from the hatcheries to place in the waters near 
ihe hotels, which require keeping up more than the distance streams. 


é 


Special crate for shipping live beaver and other animals, Algonquin Park. 


After several years’ experiment I am convinced that the close season for lake 
trout here is too late, and I would strongly recommend its being changed in the 
‘Park to the fifteenth day of October. I have noticed that all trout caught in these 
waters have spawned out shortly after that date, and I am satisfied from former 
ebservations that this apphes to most of our northern waters in the Province. 

Complying with your instructions a telephone line has heen constructed from 
Rainy lake to the village of Whitney a distance of some sixty miles, the poles of 
the Grand Trunk Railway being used. This line is up-to-date throughout; we 
have sixteen *phone connections at the most important points. The line has not 
only been of great benefit to us in our work, most of all in enabling us to get word 
quickly in case of fires and to arrange for assistance where required, thereby pre- 
venting several fires that would have been serious, but it has also been a great 
convenience to the hundreds of visitors and campers. Rainy Lake, the present 
terminus, is only fifteen miles from the town of Kearney, and I hope in the near 
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future the line may be completed to this point, thereby giving us connection with 
the Bell Telephone Company and _ long distance. This would be of considerable 
advantage to us and a boon to the visitors to the Park. A great deal of this con- 
struction work has been done by the rangers. 

Six new shelters have been built, one at each of the following points: South 
river on the western boundary, Mud lake, Harries lake, Crotch lake, Rock lake and 
Grand lake. At the latter two points larger buildings have been put up with 
three rooms and a storehouse, they being main points. Grand lake is in the new 
section and on the line of the Canadian Northern Railway. Several of the old 
shelters have been repaired, portages have been cleaned out and several new ones 
cut. Wood and ice supply has also been looked after by the staff. These things 
have been done during the season when no trapping is done. During the trapping 
season the rangers travel their sections constantly. They go in pairs, each two 


Natural reproduction of white pine, Petawawa river, Algonquin Park. 


men having a regular beat which they are expected to patrol and keep in order, 
keeping portages clear and streams free from debris. Wolves are still numerous, 
although the staff kill from sixty to a hundred every year. There is no doubt 
these pests come in from the north as soon as the severe weather sets in, finding the 
food much more plentiful in the Park than elsewhere. Our men kill many that 
they do not get owing to snowfalls before they visit their baits. 

The squatters in the section recently added to the Park have been paid for 
their improvements and have all moved out to other places. This section will soon 
fill up with game of all kinds, it being a splendid locality for such. There is also 
a vast quantity of young pine coming on in many parts, making it doubly im- 
portant to protect this section from bush fires which have already done considerable 
damage in parts of it. 

The Canadian Nortaern Railway have completed their line through the north 
end of the Park and regular trains will shortly be running on it. This line 
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follows some of our finest lakes and rivers, namely Grand lake, the Petewawa 
river, lakes Travers, Francis, Cedar, Oralee, the Couchons, Mink and Kiosh-koqui, 
crossing the Amable Dufond river dt the latter point and bearing north from the 
Park lines shortly after. This opens up one of the finest sections in America from 
an angler’s point of view. They are building round-houses at Cedar lake in the 
township of Deacon, and this | presume will be a divisional point. The system of 
fire-ranging along the line this year was very good. 3 

We have had the usual large number of visitors from all over Canada and the 
United States, as well as from other countries. I had a very interesting visit 
from the Japanese consul, who was much interested in our methods of protection 
both of game and forest. 


The tourist business has suffered from the war in most sections. Here, how- 
ever, the hotels were well patronized, especially the Grand Trunk Railway camps 
on Smoke and Big Island lakes. As a health resort the Park has no equal, the 
boys and girls who make up the school camps here bearing wonderful testimony to 
this. Miss F. L. Case, of Rochester, N.Y., who has a camp of forty girls ranging 
from twelve to sixteen years of age and twenty teachers and help, making a camp 
of sixty persons, assured me that the ayerage gain in weight of the forty girls 
was seven pounds in six weeks. We have four boys’ camps, one on Source lake, 
one on Lake of Two Rivers, one on Cache lake and one on Joe lake. These camps 
are doing a splendid work, building up not only healthy bodies but minds as well. 
The boys spend six weeks in camp, and the marked improvement in them shows 
conclusively that for the city boy the woods are the proper place for a holiday. 
The education they receive stays with them all their lives, and is far-reaching in 
its influence for good. These camps, as do the other visitors, leave-a lot of ready 
money with our merchants. It is hard to estimate just what it really meant to 
them from a financial standpoint. They also employ a large number of guides to 
whom they pay a good wage. 

We have a number of permanent campers who have leased points and put up 
cottages, and have had several fresh applications this year, to all of whom leases 
have been granted. They pay $10.00 for survey of their plot and an annual rental 
of $7.50 per acre, the maximum acreage being two acres to cottagers and five to 
schools. The latter pay a yearly rental of $75.00. Every alternate lot is re- 
served for camp sites for transient visitors. The leases run for twenty-one years, 


and holders are required to clean up the debris on their holdings and keep them 
in a good sanitary condition. 


As it is only practicable to take out live animals in sections near the railway, 
I would recommend as soon as the market warrants doing so, taking out a number 
of beaver pelts annually from inland points. They have become very numerous and 
have filled up the surrounding country, for many townships back from the Park. 
A good revenue might be had from them without the slightest detriment to the 
Park. I would recommend taking at least five hundred pelts a year. The pro- 
ceeds going into the treasury as they do, are a benefit to every ratepayer in the 
Province. The surplus increase of fur-bearing animals in the Park judiciously 
taken out would represent several thousand dollars a year, and I think the Pro- 


vince should avail itself of this revenue just as it does of other resources of the 
country. . 


During the past year we have collected the following sums here, for fishing 
licenses $1,115.00, rents $365.00, beaver skins $130.00, and live beaver $120.00, 


1914-15 DEPARTMENT OF LANDS, FORESTS AND MINES. 67 


making a total of $1,738.00. This does not include rents, etc., paid direct to 
‘Toronto. 


‘I have the honour to be, Honourable Sir, 
Yours very truly, 


G. W. BARTLETT, 


> 


Superintendent 


Appendix No. 25. 
QUETICO PROVINCIAL PARK. 


QUETICO PARK, November 1, 1915. 


To the Honourable, the Mimster of Lands, Forests and Mines, Toronto. 


HonovurRaBiE Sir,—I beg to hand you my report on Quetico Provincial Park 
for the fiscal year ending October 31, 1915. 

The Park staff during the past year has been composed of eleven rangers and 
the superintendent. Two of my rangers have enlisted during the past season, one 
of whom was severely wounded in the battle of Langemarck, in France. I also 
had four fire-rangers on the Park during the past season. I find I will require 
some extra men for next season, as the territory to be patrolled is too great for the 
number of men now employed. 

The size or area of the sections or “beats” is determined by the ease with 
which they can be travelled. In some cases in which long’ stretches of good 
canoeing and good portages can be had, the travelling may be done much more easily 
and in less time than in portions where the carries are long and rough and the 
streams small and shallow. During the past season we cleared out many portages 
and improved streams in various portions of the Park. Nine new shelter huts 
were built during the summer, which will be of great benefit to my rangers during 
the coming winter, saving them the trouble of portaging tents. 

We also improved two small buildings at old lumber camps which will be used 
as shelter huts. One hut at the foot of Pickerel lake was slightly damaged by a 
falling tree, but was soon repaired. During last winter I chained some portions of 
the north boundary so as to determine the exact location of the outside mile limit 
of the Park with a view to prevent any hunting or trapping in that territory. 

I also chained the distance from the Park headquarters to Kawene station on 
the Canadian Northern railway, and find it to be almost eight miles. J intend, 
when time permits, or by working at spare times during the fall and winter, to 
cut out a saddle trail around the south and southwesterly shores of Eva Lake, some 
twelve miles, so as to be in a position to reach the station and post office during the 
stormy period on the lakes, and especially during the freezing up time in the fall. 
Eva lake is five miles long, and is often very difficult to cross on account of high 
winds, sometimes impossible for days at a time. 

I built a good ice house at headquarters last winter and put in a supply of 


ice, also erected a small hay shed, and now use the former shed for storing canoes 
6 L.M. 
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and equipment. I had signs painted and placed along the various routes in the 
Park wherever possible, also had my men put up fire notices along all the beats. 
We were very fortunate in being able to pass through the season without any fires 
in the Park. 'T'wo fires were started, presumably by hghtning, but were noticed 
in time and extinguished. 

I insist on my rangers being constantly on patrol.and on the lookout for fires, 
especially during the dry season from May until September when tourists are 
canoeing in the Park. In speaking of tourists, |] must pay a compliment to the 
many Americans who passed through the Park last season by saying that they take 
every precaution in preventing fires from getting away from them. ‘They are very 
careful in choosing camping-grounds and in extinguishing fires when leaving 
camp. Many Americans passed through the Park, especially in the southern por- 
tions and along the International boundary, and in all cases complied with the 
regulations. I have had several letters from tourists who speak very highly of 
the treatment received from the rangers. Numbers of tourists come in, not for 
the sake of fishing, but for the sake of the life in the woods and to enjoy canoe 
trips on our excellent waterways, and especially to see our large game. ‘The 
routes from Basswood lake to Agnes, Kinippi, via Sturgeon river to Sturgeon 
narrows, Moose bay, Sturgeon lake, and down Maligne river to Lac Lacroix seem 
to be the favorite ones, but many go to Eden island on Quetico lake. ‘There were 
two Canadian travellers only in the Park this vear. 

_ I would advise placing metal signs along the boundaries of the Park for the 
guidance of travellers. ‘The paint seems to wear off wooden signs very fast during 
the rainy season. ‘There has not been any lumbering in the Park since I took 
charge of it. Lumbering is being carried on this season on timber berth G-43 
north of Batchwaung lake. Some of this timber will be hauled through Park 
waters. I have placed two rangers in that vicinity to see that the Park laws are 
observed. It will be necessary to erect two new shelter huts this winter or in 
spring; one on Long island in Kinippi lake, and another on some island in Agnes 
lake. The huts built at Knife and Seiganagah lakes are in excellent positions. I 
visited my rangers along the International boundary in August, and find they are 
doing good work, building huts, improving trails, ete. The International boundary 
survey parties worked along the Park boundaries this season. I: notice they take 
precautions to prevent fires, but regret that the nature of their work makes it 
necessary for them to do considerable slashing and at times cut down many large 
pine trees. 

I do not think any illegai trapping or hunting was done during last winter. 
The rangers did not report any trouble in that line. Moose and red deer are very 
plentiful, and I am pleased to be able to report that the caribou are returning to 
this portion of the country, many having been seen in the Park during summer. 
I am told they have not been seen here for some years. 

Beaver are increasing rapidly; quite a few new dams were built during spring 
and summer. Smaller fur-bearing animals are on the increase, no doubt owing to 
the protection afforded them in the Park. 

Bears were very numerous last summer, and were often seen near headquarters. 

Wolves are still numerous, especially the smaller species, locally called “ bush- 
wolves.” : 

It is to be regretted that a bounty is not granted for the killing of these 
animals. They are in every respect as destructive to game as their larger brother 
the timber wolf. This I know from experience during the past winter. My 
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rangers have shot and poisoned many. I tried to get bounty for them but failed. 
Trappers outside of the Park have killed many, but also failed to get a bounty. 
Those animals kill many deer in winter, but as there is no inducement offered to 
destroy them hunters and others do not take the trouble to kill them off. Coyotes 
are very numerous in the Park and surrounding country, and owing to the 
scarcity of partridge and rabbits they have become very bold and come close to the 
buildings. Partridges are seldom seen this fall. The cold, heavy rains in the 
early part of June last seem to have destroyed the eggs and young birds. No 
doubt the coyotes have killed many also. Many large flocks of black ducks and 
mallard were seen in the smaller lakes this year, but they do not remain as there 
is no feed for them. I would suggest that a supply of wild rice and celery be sown 
in some of the lakes with a view to increasing the food supply of the ducks, thereby 
encouraging them to remain in Park waters where they could breed and rear their 
young without molestation. 

| have cleaned up quite a scope of ground about the buildings so as to protect 
them from fire, and in cutting my firewood for the winter I am cleaning up all 
the debris along the shore of French lake near the house. 

It will be necessary to secure about three hundred feet or so of nee to cover 
and fix up a woodshed, as our wood is often covered by snow drifts in winter. 
This done, I intend going to the south portion of the Park along the eastern 
boundary when I can travel on the ice. 


I have the honour to be, Sir, 
Your obedient servant, 


A. J. McDONALD, 


. Superintendent. 


Appendix No- 26. 
REPORT oF THE FORESTRY BRANCH. 
PARLIAMENT BUuILDINGS, Toronto. 


Sir,—I have the honour to submit the following report of the Forestry Branch 
for the year ending October 31st, 1915. 

The following phases of forestry work have occupied the Branch during the 
‘past year :— 

Provincial Forest Station in Norfolk County. 

Distribution of forest planting material to applicants throughout Ontario. 

Reports and correspondence in regard to various forestry problems. 

Course of lectures at Ontario Agricultural College. 

Railway Fire Protection along lines under the jurisdiction of the Board of 
Railway Commissioners of Canada. . 
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PROVINCIAL ForEstT STATION, NorRFoLK CouNTY. 


Forest Nurserves—During the past season the Nurseries have produced the 
following stock :— 


White -Pime. 3.71 Sue See a ee eee 475,500 ; 
White, Géedar 4.52347. oi Si oy ea Sk ee ea 175,000 
Red< Pine: <x. writen ec ee ot ee eee ee 54,400 
Jack Pines. 2) fi See ee eee 84,600 
Scotch ~Pine a 2 a tics Baro yo) ee ete ee eee 33,000 
‘Yellows.Bine s 312) ach 0s. on eae 10,000 
Miscellaneous Conifers 22 ir ay Batam eee eee 40,000 
Whitesor-SottsMa ple: cae eee rere ene 15,600 
pupar Ma ple ~ 5 son tse a sates ymce eee eee ee ee 12,100 
Manitoba” Maple —- 7.9%. gee ce ee ee ie 5,700 
Wihite SAS Ses S cE Rr ote ce 20,500 
American, Hl 7.5.2 ee ee ee ee 16,500 
Carolina-Poplat +. oc ie ye 4,200 
Black Walnut: Fo .2 Ae Se ee ee 15,000 
Butterniit 3. wie ek oe Sica ee ae ee 3,000 
Chestnuts. Cake So A eds ee 7,500 
Red Oak {RA Bae eee ee 7,500 
Miscellaneous <Hatd woods >... sees ene eee 11,000 
Total ess 285 Bese PR Le Ee eer ee ee eee 991,100 


Our stock of Scotch Pine is low owing to the fact that we imported the one 
year old seedling in past years from Europe. Owing to the war, this source of 
material was closed. As it takes at least two years to produce, from the seed, 
satisfactory planting stock, it will take us another year to make up the loss. 

In future we hope to grow all of our coniferous material from the seed and 
to no longer depend upon imported stock. 

Plantations.—During this last season the various plantations have made very 
good growth. The plantation made in 1909 with Scotch Pine and Jack Pine 
upon the sand ridge as shown in Figure IX and X of my report of 1914, has 
now assumed the thicket stage. ‘These trees are now ten to fifteen feet in height. 
and the sandy ridge is taking on the appearance of a young forest. 

One of our most promising trees is the European Larch (Lariv europea). 
This tree, which is similar to our native Tamarac, has been used in mixture in 
some of our plantations. At present it is the most rapid growing tree which we 
have planted. Many specimens have sent out leaders this last season of 24 to 36. 
inches. This larch has a serious enemy in the Larch Saw Fly, and we are only 
planting it in mixtures with other trees where it seems to be less liable to attack. 

Records are being kept of the growth and history of the various plantations. 
and these will prove of great value in future problems in connection with re- 
forestation. 

Co-operative Planting.—Trees are supplied from the Norfolk County Nurseries. 
to those wishing to undertake forest planting in other parts of Ontario. At present 
planting material is supplied free to those wishing to plant up waste land or to 
carry on demonstration plantings, as outlined in a Circular which will be supplied: 
upon application to the Forestry Branch, Parliament Buildings. 
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During this last season we sent out from Norfolk about 325,000 young trees 
to other parts of Ontario for demonstration and experimental planting. 

Natural Reproduction.—At this Station in Norfolk County, we have a number 
of areas of “second growth” White Pine and Hardwoods, where artificial planting 
will not be required. Such an area is shown in Fig. 8, where trees run from 
3 to 12 inches in diameter. This is a delightful piece of woodland where the soil 
has a good covering of leaf mould and where forest soil conditions may be said 
to be ideal. 

The educational feature of this work will become increasingly valuable. 
Many people are visiting the Forest Station from various parts of Ontario. Dur- 
ing the last spring term the students of the Forest School of the University of 
Toronto spent a few days at the Station. They were given instruction in forest 
nursery and plantation work. 

Early in the past summer we lost, through untimely death, our Superin- 
tendent, Mr. George Lane. I wish to take this opportunity of recording an 
appreciation of his work. He was an excellent manager of men and a most 
conscientious worker himself. Whatever success has attended the beginning of 
this work, was due in a large part to his loyalty and devotion to his work. 


RAILWAY FIRE PROTECTION. 


Before describing the details of our past season’s work it may be of interest 
to give the legal status of Railway Fire Protection in Canada as related to Ontario 
conditions. | 

The Railway Act of Canada places the responsibility of protecting the public 
against fire loss, due to railway operation, upon the railway companies. 


EXTRACTS FROM THE Ratnway Act or CANADA AND AMENDMENTS 


THERETO RELATING TO FIRE PROTECTION. 
L) 


The Board may make orders and regulations :— 


Tae (f) With respect to the use on any engine of nettings, screens, 
Bone Tage grates and other devices, and the use on any engine or 
1906). car of any appliances and precautions, and generally in con- 
nection with the railway, respecting the construction, use 
and maintenance of any fire-guard or works which may be 
deemed by the Board necessary and most suitable to prevent, 
as far as possible, fires from being started, or occurring, 
upon, along, or near the right-of-way of the railway, and 
may require the company to establish and maintain an effi- 
cient and competent staff of fire-rangers equipped with such 
appliances for fighting, or preventing fires from spreading, 
as the Board may deem proper, and to provide such rangers 
with proper and suitable equipment to enable them to move 
from place to place along the line of railway with all due 
speed. The Board may require the company to maintain 
oe a an efficient patrol of the line of railway and other lands in 
Bo ess the vicinity thereof, to which fires may spread, and generally 
Rellway define the duties of the company, and the said fire-rangers, 


_ in respect thereof. The Board may require the company 
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to make returns of the names of fire-rangers in its employ 

in the performance of the above duties, and at the places or 

areas in which they are from time to time engaged. For 

the purpose of fighting and extinguishing fires, the said fire- 

rangers may follow the fires which spread from the railway 
_ to, over, and upon the lands to which they may spread. 


269. The Board may make regulations :— 


(b) Providing that coal shall be used on all locomotives instead 
of wood in any district; and 


(c) Generally providing for the protection of property, and the 
protection, safety, accommodation and comfort of the public, 
and of the employees of the company, in the running and 
operating of trains by the company. 


297. The company shall at all times maintain and keep its right- 
of-way free from dead or dry grass, weeds and other unnecessary com- 
bustible matter. 


Whenever damage is caused to any property by a fire started Beas 


73 


5 4 : : cted 
by any railway locomotive, the company making use of such locomotive, Sane sane Gr 


whether guilty of negligence or not, shall be ‘liable for such damage, Wee Sane 


and may be sued for the recovery of the amount of such damage in other legis- 


any court of competent jurisdiction; Provided that, if it be ee peered 
that the company has used modern and efficient appliances, and has Seve ey 
not otherwise been guilty of any negligence, the total amount of com-1911). 


pensation recoverable from the company under this section in respect 
of any one or more claims for damage from fire or fires started by 
the same locomotive and upon the same occasion, shall not exceed five 
thousand dollars; provided also that if there is any insurance existing 
on the property destroyed or damaged the total amount of damages 
sustained by any claimant in respect of the destruction or damage of 
such property shall, for the purposes of this subsection, be reduced 
by the amount accepted or recovered by or for the henefit of such 
claimant in respect of such insurance. No action shall lie against 
the company by reason of anything in any policy of insurance or 
by reason of payment of any moneys thereunder. The lmitation 
of one year prescribed by section 306 of this Act shall run from the 
date of final judgment in any action brought by the assured to recover 
such insurance money, or, in the case of settlement, from the date of 
the receipt of such moneys by the assured, as the case may be. 


2. The compensation, in case the total amount recovered therefor 
is less than the claims established, shall be apportioned amongst the 
parties who suffered the loss, as the court or judge may determine. 


3. The company shall have an insurable interest in all property 
upon or along its route, for which it may be held hable to compensate 
the owners for loss or damage by fire caused by a railway locomotive, 
and may procure insurance thereon in its own behalf. 
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4. The Board may order, upon such terms and conditions as it 
deems expedient, that fire guards be established and maintained by 
the company along the route of its railway and upon any lands, of His 
Majesty or of any person, lying along such route, and, subject to the 
terms and conditions of any such order, the company may at all times 
enter into and upon such lands for the purpose of establishing and 
maintaining such fire guards thereon, and freeing, from dead or dry 
erass, weeds and other unnecessary inflammable matter, the land between 
such fire guards and the line of railway. 


Through the power bestowed upon the Board by the Railway Act a number 
- of Orders_have been issued in relation to Railway Fire Protection. At present 
we are working under Order 107, as given below :— 


General Order No. 107. 
THE BoarD oF RAILWAY COMMISSIONERS FOR CANADA. 


Friday the 4th day of July, A.D. 1918. 


It is Ordered as follows :— 


1. Order No. 16570, dated May 22nd, 1912, is hereby rescinded. 


2. Until further order, every Railway subject to the legislative authority 
of the Parliament of Canada, under construction or being operated by steam, 
shall, unless exempted by a special order of the Board, cause every locomotive 
engine used on the said railway, or portion of railway, being constructed or 
operated by it, to be fitted and kept fitted with netting mesh as hereinafter set 
forth, namely; 


(a) On every engine equipped with an extension smoke box, the mesh shall 
not be larger than 214 x 214 per inch of No. 10 Birmingham Wire Gauge, and 
shall be placed in the smoke box so as to:extend completely over the aperture 
through which the smoke ascends, the openings of the said mesh not to exceed 
a quarter of an inch and one sixty-fourth (that is, seventeen sixty-fourths) of 
an inch to the square. 


(b) On every engine equipped with a diamond stack, the mesh shall not 
be more than 3 x 3 per inch of No. 10 Birmingham Wire Gauge, and shall be 
placed at the flare of the diamond of the stack, so as to cover the same completely, 
the openings of said mesh not to exceed three-sixteenths and one-sixty-fourth 
(that is, thirteen sixty-fourths) of an inch to the square. 


3. Every such railway company shall cause :— 


(a) The openings of the ash pans on every locomotive engine used on the 
railway, or portion of railway, operated or being constructed by it, to be covered, 
when practicable, with heavy sheet iron dampers; and, if not practicable, with 
screen netting dampers 214 x 214 per inch of No. 10 Birmingham Wire Gauge, 
such dampers to be fastened either by a heavy spring or by a split cotter and pins, 
or by such other method as may be approved by the Board. 
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(b) Overflow pipes from lifting injectors, or from water pipes from injector- 
delivery pipe, or from boiler, to be put into the front and back part of the ash’ 
pans and used from the first day of April to the first day of November, or during 
such portion of this period as the Board may prescribe, for wetting ash pans. 


-4, Every such railway company shall provide inspectors at terminal or 
divisional points where its locomotive engines are housed and repaired; and cause 
them, in addition to the duties to which they may be assigned by the officials of 
the railway companies in charge of such terminal or divisional points :— 


(a) 'To examine at least once a week: 


(1) The Nettings; 

(2) Dead Plates; 

(3) Ash Pans; 

(4) Dampers; 

(5) Slides; and 

(6) Any other fire-protective appliance or appliances used on any and 
all engines running into the said terminal or divisional points. 


(b) To keep a record of every inspection in a book to be furnished by the 
railway company for the purpose, showing :— 


(1) The numbers of the engines inspected ; 

(2) The date and hour of day of such inspection; 

(3) The condition of the said fire-protective appliances and arrange- 
ments; and 7 

(4) A record of repairs made in any of the above-mentioned fire-pro- 
tective appliances. 


The said book to be open for inspection by any authorized officer of the Board. 


(c) In case any of the said fire-protective appliances in any locomotive are 
found to be defective, said locomotive shall be removed from service and shall 
not (during said prescribed period) be returned to service unless and until such 
defects are remedied. 


(d) Iivery such railway company shall also make an independent examina- 
tion of the fire-protective appliances on all the locomotives of such company, at 
least once each month, and the conditions of such fire-protective appliances shall 
be reported direct to the Chief Mechanical Officer of the railway company, or 
other chief officer, held responsible for the condition of the motive power of the 
said company. 


5. No employee of any such railway company shall— 


(a) Do, or in any way cause, damage to the netting on the engine smoke- 
stack or to the netting in the front end of such engine; 


(b) Open the back dampers of such engine while running ahead, or the front 
dampers while running tender first, except when there is snow on the ground, 
and it is necessary to take such action in order to have engine steam properly ; 
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(c) Or. otherwise do or cause damage or injury to any of the fire protective 
_appliances on the. said engines. 


6. No such railway company shall permit fire, live coals, or ashes to be 
deposited upon its tracks or right of way, unless they are extinguished immediately 
thereafter, except in, pits provided for the purpose. 


7%. No such railway company shall burn lignite coal on its locomotive engines 
as fuel for transportation purposes, unless otherwise ordered by the Board— 
lignite coal consisting of and including all varieties of coal between peat and 
bituminous, with a carbon-hydrogen ratio of 11.2 or less, such ratio being based 
on analysis of air-dried coal. 


Fig. 3—Natural woodland conditions existing on parts of the land at the 
Provincial Forest Station. 


8. Every such railway company shall establish and maintain fire-guards along 
the route of its railway as the Chief Fire Inspector may prescribe. The nature, 
extent, establishment and maintenance of such fire-guards shall be determined as 
follows :— 


(a) The Chief Fire Inspector shall each year prepare and submit to every 
such railway company a statement of the measures necessary for establishing and 
maintaining the routes of such railways in a condition safe from fire, so far 
as may be practicable. 


(b) Said measures may provide for the cutting and disposal by fire, or other- 
wise, of all or any growth of an inflammable character, and the burning or other 
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disposal of debris and litter, on a strip of sufficient width on one or both sides 
of the track; the ploughing or digging of land in strips of sufficient width on 
one or both sides of the track; and such other work as may, under the existing 
local conditions and at reasonable expense, tend to reduce to a minimum the 
occurrence and spread of fire. 


(c) Said statements of the Chief Fire Inspector shall be so arranged as to 
deal with and prescribe measures for each separate portion of such railway upon 
and adjacent to which the fire risk calls for specific treatment. The intention 
shall be to adjust the protective measures to the local conditions and to make the 
expense proportionate to the fire risk and possible damage. 


Fig. 4—Plantation made in 1909. Now seven years old (1915). 


(7d) Said statements of the Chief Fire Inspector shall prescribe dates on or 
within which the foregoing protective measures shall be commenced and completed, 
and the fire-guards maintained in a clean and safe condition. 


(e) No such railway company shall permit its employees, agents, or con- 
tractors to enter upon land under cultivation, to construct fire-guards, without 
the consent of the owner or occupant of such land. 


(f) Wherever the owner or occupant of such land objects to the construction 
of fire-guards, on the ground that the said construction would involve unreasonable 
loss or damage to property, the Company shall at once refer the matter to the 
Board, giving full particulars thereof, and shall in the meantime refrain from 
proceeding with the work. 
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———— 


(7) No agent, employee, or contractor of any such railway company shall 
permit gates to be left open or to cut or leave fences down whereby stock or crops 
may be injured or to do any other unnecessary damage to property, in the con- 
struction of fire-guards. 


-9. In carrying out the provisions of Section 297 of the Railway Act, which 
enacts that “the Company shall at all times maintain and keep its right-of-way 
free from dead or dry grass, weeds, and other unnecessary combustible matter,” 
no such railway company or its agents, employees or contractors shall, between 
the first day of April and the first day of November, burn or cause to be burned 


Fig. 5—Near view of plantation shown in Fig. 4. 


& 


any ties, cuttings, debris, or litter upon or near its right-of-way, except under 
such supervision as will prevent such fires from spreading beyond the strip being 
cleared. The Chief Fire Inspector or other authorized officer of the Board may 
require that no such burning be done along specified portions of the line of any 
such railway, except with the written permission or under the direction of the 
‘Chief Fire Inspector or other authorized officer of the Board. 


10. The railway company shall provide and maintain a force of fire-rangers 
fit and sufficient for efficient patrol and fire-fighting duty during the period from 
the first day of April to the first day of November of each year; and the methods 
-of such force shall be subject to the supervision and direction of the Chief Fire 
Inspector or other authorized officer of the Board. 
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11. The Chief Fire Inspector shall, each year, prepare and submit to each 
and every railway company a statement of the measures such railway companies 
shall take for the establishment and maintenance of said specially organized force. 
Said statements among other matters may provide for— 


(a) The number of men to be employed on the said force, their location 
and general duties, and the methods and frequency of the patrol. 


(6) The acquisition and location of necessary equipment for transporting 
the said force from place to place, and the acquisition and distributing of suitable 
fire-fighting tools; and 


Kig. 6—Two year old Bull Pine seedlings ready for transplanting. 


(c) Any other measures which are considered by him to be essential for the 
immediate control of fire and may be adopted at reasonable expense. 


12. Whenever and while all the locomotive engines used upon any such rail- 
way, or any portion of it, burn nothing but oil as fuel, during the aforesaid pres- 
eribed period, under such conditions as the Board may approve, the Board: will 
relieve the said railway of such portion of these regulations as may seem to it: 
safe and expedient. 


13. Every such railway company shall instruct and require its sectionmen 
and other employees, agents and contractors to take measures to report and ex-- 
tinguish fires on or near the right-of-way as follows :— 


° 
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(a) Conductors, engineers, or trainmen who discover or receive notice of 
the existence and location of a fire burning upon or near the right-of-way, or of a 
fire which threatens land adjacent to the right-of-way, shall report the same by 
wire to the Superintendent, and shall also report it to the agent or persons in 
charge at the next point at which there shall be communication by telegraph or 
telephone, and to the first section employees passed. Notice of such fire shall 
also be given immediately by a system of warning whistles. 


(6) It shall be the duty of the Superintendent or agent or person so informed 
to notify immediately the nearest forest officer and the nearest section employees 
of the railway, of the existence and location of such fire. 


Fig 7—Remnants of previous forest growth shown in old pine stumps. Young pine 
started in blow sand. 


(c) When fire is discovered, presumably started by the railway, such section- 
men or other employees of the railway as are available shall either independently 
or at the request of any authorized forest officer proceed to the fire immediately 


‘and take action to extinguish it; provided such sectionmen or other employees 


are not at the time engaged in labours immediately necessary to the safety of trains. 


(d) In case the sectionmen or other employees available are not a sufficient 


- force to extinguish the fire promptly, the railway company shall, either indepen- 


dently or at the request of any authorized forest officer, employ such other labourers 
as may be necessary to extinguish the fire; and as soon as a sufficient number 
of men, other than the sectionmen and regular employees, are obtained, the 
sectionmen and other regular employees shall be allowed to resume their regular 


duties. 
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(e) The provisions of this section shall apply to all fires occurring within 
300 feet of the railway track, unless proof shall be furnished that such fires were 
not caused by the railway. 


14. Every such railway company shall give particular instructions to its 
employees in relation to the foregoing regulations and shall cause such instructions 
to be posted at all stations, terminals and section houses along its lines of railway. 
In case said instructions are not also carried in employees’ time tables during 
said prescribed period, or in “ operating ” and “maintenance of way” rule books, 
they shall, previous to April Ist of each year, be re-issued to all employees con- 


Fig. 8—Red Pine cones spread out to dry in the operation of extracting the seed. 


cerned, in the form of special instructions. ‘The Chief Fire Inspector may waive © 
the above requirements in whole or in part, as to lines or portions of lines where, 
in his judgment, the fire danger is not material. 


15. Every such railway company allowing or permitting the violation of, or 
in any respect contravening or failing to obey any of the foregoing regulations, 
shall, in addition to any other liability which the said company may have incurred, 
be subject to a penalty of one hundred dollars for every such offence. 


16. If any employee or other person included in the said regulations, fails 
or neglects to obey the same, or any of them, he shall, in addition to any other 
liability which he may have incurred, be subject to a penalty of twenty-five dollars 
for every such offence. 
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| 1%. The Board may, upon the application of any railway company or other 
party interested, vary or rescind any order or direction of the Chief Fire Inspector 
made pursuant to the provisions of this Order. 


(Sgd.) H. L. DRAYTON, 
Chief Commissioner, 
Board of Railway Commissioners for Canada. 


BoaRD OF RAILWAY COMMISSIONERS FOR CANADA, 
Examined and certified as a true copy under 
Section 23 of “ The Railway Act.” 


A. D. CARTWRIGHT, 
Secretary of Board of Railway Commissioners for Canada. 


Ottawa, July 8th, 1913. 


The following is a summary of the powers given the Officers of the Board 
of Railway Commissioners, under Order 107. 

Control and inspection of fire protective appliances on locomotives. 

Prevention of dumping of live coals, etc., along right-of-way. 

Regulation of cleaning right-of-way. 

Regulation of burning inflammable material along right-of-way. 

Railway shall establish special patrol when and where necessary as required 
by the Chief Fire Inspector. 

Reporting and extinguishing fires by regular railway employees. 

In order to carry out a system of inspection for the enforcement of Order 107, 
a co-operative arrangement was entered into between the Board of Railway Com- 
missioners and the Province of Ontario. Under this arrangement the Provincial 
Forester was appointed Provincial Fire Inspector, an Officer of the Board, with- 
out additional compensation, to act under the direction of the Chief Fire Inspector. 

During this last fire season, eleven Divisional Inspectors were appointed to 
devote their whole time to detailed field inspection. The Divisional Inspector is 
appointed and paid by the Province but is also appointed an Officer of the Board 
clothing him with the necessary power to act. Mr. J. H. White was temporarily 
appointed as Assistant Provincial Fire Inspector to act during the fire season. 
Mr. White’s assistance was very much appreciated and it did much to place this 
work upon an efficient basis. 

These men covered the lines of the following railways running through forest 
regions: Canadian Pacific Railway; Canadian Northern Railway; Grand Trunk 
Railway; Algoma Central and Hudson Bay Railway; Algoma Eastern Railway 
and the Grand Trunk Pacific until the Ontario lines of this road were transferred 
to the Dominion Railway System. 

It will be noted that the Board of Railway Commissioners has no jurisdiction 
over the Timiskaming and Northern Ontario Railway nor over the Transcontinental 
lines now a part of the Dominion Railway System. 

In addition to the work of field inspection, these men inspected about 450 
locomotives. This work is being done under the direction of the Operating Depart- 
ment of the Board. 

The duties of the Divisional Fire Inspector can best be explained by the 
following memo. issued as part of their instructions. 

7 LM, 
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CIRCULAR FOR ONTARIO DIVISIONAL FIRE INSPECTORS OF 
BOARD OF RAILWAY COMMISSIONERS. 


[This does not supersede the Memorandum sent out by the Fire Inspection Depart- 
ment of Ottawa, dated 14 April, but merely synopsises the more important points. ] 


; Parliament Buildings, Toronto. 
(a) General: 


The work called for is (1) a checking up of the railway companies in regard to their 
carrying out the provisions of Order 107, and (2) the investigation of fires. 


The result desired is the securing of protection from railway fires, and each divi- 
sional inspector is responsible for achieving this in his territory. This is possible through 
the powers conferred by Order 107 on Officers of the Board of Railway Commissioners. 


The method toward this end should be one of co-operation with the Officials of the 
Company, not dictation or criticism. 


(bo) Fires: 


(1) Arrange with the Railway Officials to be notified of fires. Knowledge of fires 
other than those you are concerned with should be transmitted to the nearest Crown 
Timber Agent and Chief Fire Ranger of the division. 

(2) What fires to report:—AIl fires that get within 800 feet of the track should be 
reported in duplicate on the regular form, whether caused by railway or not, whether 
large or small, and regardless of damage. These fires will be of two classes: (a) those 
which started within 300 feet of the track and (0b) those which started outside the 
300-foot limit, but burned in towards the line to within this limit. In the case of the 
latter class of fires, this fact should be made clear in the report. 


(3) Investigation of each fire: 


(a) Determining the probable cause is very important; if it can be traced 
to a certain engine, wire the information collect to the General Superintendent 
of the line, and note this action in your report. 


(b) Did railway employees comply with Regulation 13, (a), (bv), (c), 
(ad), (e)? [Insert this fact on Weekly Report Form, 6th last heading.] 


(c) On the Fire Report Form give distance from track where fire started 

Z as exactly as possible; if this cannot be ascertained, state whether it started 

probably within or without the 300-foot limit. The acreage of each class of 
growth should be given, and damage for each class. 


(d) <A cursory investigation without getting the essential facts is time 
largely wasted; better take the time to find out what you are after. All in- 
formation gathered as to cause, damage, etc., is private. 


(c) Right of Way: 


(1) All burning must be done under supervision by the Railway Company (Regu- 
lation 9). 


(2) Any Board Officer can prohibit burning if proper supervision is not being given, 
or if he considers it too dangerous (Regulation 9). 


(3) The principle to be followed is hearty co-operation with the Company to get 
all the debris burned up that can be reasonably risked. 


(ad) Patrol: 


(1) Are all the requirements of the patrol letter of the Chief Fire Inspector being 
carried out by the Company? 
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(2) Relief should be granted in writing from requirements unnecessary owing to 
weather conditions. 


(3) The matter of increased patrol, if in your judgment such is necessary, should 
be taken up with the local officials; if no action can be procured, notify the Toronto office 
of what steps you have taken, and what you definitely recommend. 


(e) Hquipment: 


(1) Are patrolmen, velocipede men, and section (tool) houses equipped with fire- 
fighting tools, as indicated in the patrol letter? 


(2) Are notices posted at terminals, stations and section-houses, as required by 
Regulation 14? 


(f) Locomotive Inspection: 


(1) This work iS primarily not under the Fire Inspection Department of the Board, 
but under the Operating Department. However, by an arrangement between these two 
Departments, provision is made for the instruction in engine inspection work of Divi- 
sional Fire Inspectors by the Operating Department. Such Inspectors will, as far.as 
possible, inspect fire protective appliances on engines, and report on Locomotive Inspec- 
tion Form. This report is of little value unless for each engine it is stated exactly 
what appliances were examined, and what appliances were found defective. 


(2) Examine the Company’s round-house inspection book (Regulation 4). 


(3) General complaints about the condition of engines are of little value; collect 
specific instances of defective engines, and arrangements will be made for a visit by 
an Official of the Operating Department of the Board, if the circumstances call for this 


action. 


(9) Weekly Reports: 


The idea behind the system of Weekly Reports is that this office may be in touch 
with the progress in all matters concerning each division. The reports should form a 
continuous account of all steps taken week after week by each Inspector in connection 
with the carrying out of Order 107, as indicated above. The headings on the form are 
selected with this end in view. 


Railway companies are waking up to the seriousness of the fire situation. 
High stumpage values are making Ns fires costly from the direct stand- 
point of damage claims. 

Forest products- give rise to freight, neh forest fires destroy present and 
potential sources of freight traffic. 

Additional cost of ties, poles and other forest products necessary in railway 
operation, have awakened railways to the necessity of conservation. 

In some regions the scenic value of a right-of-way is a definite asset. Tourist 
traffic. is an important source of revenue. 

Special Fire Protective Organization.—All of the larger railways recognize 
that a responsible organization within the company must exist for adequate fire 
protection. 

The Canadian Pacific Railway have a well defined fire protection organization 
with headquarters at Montreal for eastern lines. 

The Canadian Northern Railway have a similar organization on. lines west 
of Port Arthur. 

A start was made for an organization on the Canadian Northern Ontario. 
This was only partially carried out this past season as many parts of the line 
were not organized for operation. 
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The Grand Trunk Railway placed a man in special charge of fire protection 
work upon lines in the Algonquin Park region. 

Along with the development of a special fire protective organization within 
the company, we find a definite effort to educate the various officials and employees. 
While the Board of Railway Commissioners require a special Fire Prevention 
Circular to be posted (see Order 107, Sec. 14), some companies go far beyond 
this and are issuing special bulletins and letters to employees to make clear 
the importance of keeping down ‘the fire loss. 

Right-of-Way Cleaning.—Right-of-way cleaning is a problem which has been 
given considerable attention by our Inspectors. Along many lines old logs 
stumps and other debris had been allowed to collect for years. This eedcion 
frequently made it difficult to put out small fires. ze 

In many cases this cleaning up entailed more labour than the ordinary 
section crews could devote to it. In a number of districts, special gangs have 
been placed at this work. During this last season the Board have not felt like 
pressing this question too strongly, owing to the financial conditions of the period. 

The Canadian Pacific Railway have devoted considerable special labour to 
this problem and their lines through the forest regions are in a very creditable 
condition. 

The Grand Trunk Railway have made a splendid start on their lines through- 
out the Algonquin Park, Parry Sound and Muskoka regions, and debris which had 
Jain for years has been piled and burned or is ready for burning. Through a 
co-operative arrangement, between the Grand Trunk Railway and the Provines 
in Algonquin Park, the right-of-way and a protective belt adjacent has been 
cleaned up of all inflammable material. This work is being reported on by the 
Park authorities and I shall make no further reference to it. The necessity of 
the extension of this kind of work will be referred to later. 

The Canadian Northern Ontario, arranged with the Booth Lumber Company 
to clean up certain portions of their line between North Bay and Pembroke. 

There is still much to be desired in right-of-way cleaning by the Canadian 
Northern Ontario and I hope that during next season, when their organization 
is complete, this question will be satisfactorily undertaken. 

Patrol.—The railway companies are required to furnish fire rangers Or patrol. 
(See Order 107, Sec. 10.) 

In ordinary conditions the section crews are instructed to cover this work, 
but where bad fire hazards exist, special patrol is called for by the Board. | 

The Canadian Northern Ontario had special patrol men on velocipedes be- 
tween Ruel and Pembroke at sections where special protection was required. 

The Grand Trunk had a special man on the Algonquin Park line. They 
also had a tank car equipped. with a pump and one thousand feet of hose. This 
car was in charge of a man and was always ready to be rushed to any point 
where right-of-way fires were to be fought. 

The Canadian Pacific had a number of special patrols during the fire season 
placed at dangerous sections where fire hazards were bad. 

The Algoma Central and Hudson Bay Railway Company had twenty-two 
bridge watchmen between the Soo and Hearst, equipped with velocipedes, whose 
duty it was to do fire patrol work. 


ee 
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(a) Railway Fires: 


1. Number, by causes:— 


(a) Locomotives 
(0) Employees ..... 


(eo) 7 Total .—. 


eo cy we ORO e 


2, Areas burned (acres): 
(a) Young forest growth ... 


(6b) Timber land 


(c) Slash or old burn . 


(d) Other classes of 
(e) Total . 


3. Value of property destroyed . 
(a) Young forest growth 


(ob) Standing timber 
(c) Slash . 
(d) Other Cie ranet of 
(e) Forest products 
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(f) Other property . 


RO Per POCA Linck site Kite aus L'a. eh $2,374 00 
(b) Known Causes other than Rail- | 
way Fires: 
1. Number due to:— 
(a) Tramps, campers, etc. ... 2 
CORO CULICRS. .Shrkie east ena os 9 
(c) Other known causes ..... 4 


CP) Ota. 


+ @ we oe e 


2. Areas burned (acres): 
(a) Young forest growth ... 


(b) Timber land 


eee 


(c) Slash or old burn 
(d) Other classes of land ... 


ee Locate, 


3. Value of property destroyed: 
(a) Young forest growth ... 


(0) Standing timber 
(c) Slash . 


(d@) Other classes of land .... 


(e) Forest products 
(f) Other property 


(9) Total. . 


(c) Fires of Unknown Origin: 
1. Total number reported 


2. Areas burned (acres) :— 
(a) Young forest growth ... 


(6) Timber land 


91:0 6 
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$1,121 00 


$661 25 
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$6,534 50 
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CrP, ats | Ereyl eo | Goleta a | Totals 


3. Value of property destroyed: | | | 


~ (a) Young forest growth .....| $12 50 |. $252 00 |..... sae ee tS gh ia ee eee 
(by) *Standing ‘timber=.. 202... 12,0025 O00 nbs cect cece ad ere ccarag ete ds oes eed ere 
(ce), Slash . FoF ves eed a ees Fos WP Gas he eee a cite hee vee cae eee eee 
(d) “Other classes Of Tams. a hs iewweieie' too Wee eine a een di eile mies alee eieiele oi cee 
(e) Forest products ...... ell cms eee 2,488.16" $5,000.00 1c. ae oe rece eee 
C7) »Other property... 2,300 00 29:00 7560000 te S500 i s-.tee pene 
CO) MT OtAL Gate eee eee 14,314 50 $2,765 16 |12,600 00 | 850 |80,529 66 
(d) Grand Total: 

1. Total number of fires ....... 50 _ 14 41 5 110 00 

2. Areas burned (acres): 
(a) Young forest growth .... 1,530 2,1914 SIO so \a- 5s 4,535 
Coy Timbersland 8s eae 1,9283 5 EB eee 1,9764 
(c) Slash or old burn ...... te 2 ,2623 802 B85 | 927 3,6034 
(d@) Other classes of land .... 2234 5? YC a ee 2464 
(SATO ens eee sateen ee eee 5 9444 2 ,283 1,206] 927 | 10,361 acres 

3. Value of property destroyed: 
(a) Young forest growth ...| $512 50 | $679 00 | $170 00 |....../$1,3861 50 
(b) Standing timber ........ 17,702 00 10 00 BGYO0 Wivve se oe 17 ,768 50 
CG} Slash Se) OP ae be ge ieee aod piceretetins Sate 150200 davon 150 00 
(d). Other classes of Jand.... 1 -~.200 005. cic ea cstw ete fede |eee a ee 200 00 
(e) Forest products ...... we tL, DSO. 00.2) 2 0G2)-16 ba ee oe 9,558 41 
Gf) Other property «eos wee 3,102 00 6385 00 | 7,600 00 850 |12,187 00 
(0) STotaleie sei so eee. 23 096 50 $3,886 16 |18,887 75 | 850 |41,220 41 


Notice that the statistical report takes into account all fires originating upon 
a zone six hundred feet in width, that is, we receive reports upon all fires originat- 
ing within three hundred feet of the railway track. (See Order 107, Sec. 13, 
Subsec. E.) 

Fifty-nine fires were of known railway causes, doing a total damage of 
$4,156.25. 

Twenty-three fires were of known origin other than railway cause, doing a 
total damage of $6,534.50. 

Twenty-eight fires were of unknown origin, doing a damage of $30,529.66. 

This gives a total of 110 fires originating within the six hundred foot zone 
and a total damage of $41,220.41. 

In the values assessed for fire loss in the above report, no estimate is placed 
upon soil injury which in many cases is the most serious and permanent loss. 

In justice to the railways, I wish to point out that two of the serious fires, 
namely, the $7,600 and the $5,000 fire occurring along the Canadian Pacific 
Railway were of unknown origin. The $7,600 fire was a saw-mill and the $5,000 
fire was cord wood piled along the right-of-way. Neither of these fires can be 
classed as forest fires. 3 

In addition to fires given in the above statistical report our Inspectors reported 
thirty-six fires which came into the railway zone from outside. The bulk of 
these were caused by settlers starting fires in a dangerous season and not con- 
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trolling them. Our Inspectors are instructed to keep a record of these outside 
fires so that they cannot be confused with fire originating within the railway zone. 

Two serious problems confront us in the development of this work, namely :— 

The lack of control of settlers’ fires. 

The condition of the territory adjacent to the railway right-of-way. 

The Board of Railway Commissioners is insisting upon the railways cleaning 
the right-of-way of all inflammable material, yet in many districts fire traps 
exist in close proximity -to the boundary. Some effort should be made to compel 
adjacent owners to assist in cleaning a protective belt outside the right-of-way. 
No matter how clean a right-of-way may be kept it will be a physical impossibility 
to prevent forest fires when fire hazards exist just outside the railway right-of-way. 

In many cases small right-of-way fires could be reached and put out in 
time if it were not for the fire hazards adjoining the right-of-way. 

We recognize that the past season was not an extremely bad fire season, 
owing to the large amount of rainfall. However, with the perfecting of railway 
fire protective organizations, forest fire loss, such as existed in years past, should 
be largely eliminated. 


Respectfully submitted, 


E. J. ZAvirz, 


Forester. 
Minister of Lands, Forests and Mines. 
Ontario. 
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To His Honour Sir JOHN STRATHEARN HENDRIB, C.V.O., 
Lieutenant-Governor of the Province of Ontario. 


Sir,—I have the honour to transmit herewith, for presentation to the Legis- 
lative Assembly of the Province of Ontario, the Twenty-fifth Annual Report of the 
Bureau of Mines. 


I have the honour to be, Sir, 
Your obedient servant, 
G. H. FERGUSON, 
Minister of Lands, Forests and Mines. 


Department of Lands, Forests and Mines, 
Toronto, 1916. 


INTRODUCTORY LETTER 


To THE HONOURABLE GEORGE HowArp FERGusON, K.C., 


Minister of Lands, Forests and Mines. 


S1r,—I have the honour to present to you herewith, to be transmitted to His 
Honour the Lieutenant-Governor in Council, the Twenty-fifth Annual Report of 
the Bureau of Mines consisting of three Parts, being for the calendar year 1915. 

Part I comprises a Statistical Review of the Mining Industry of Ontario for. 
1915 by W. R. Rogers; a report on the Mining Accidents of the year by T. F. 
Sutherland, Chief Inspector of Mines, and Inspectors E. A. Collins and James 
Bartlett; an account of the operating mines in the Province by Mr. Sutherland and 
Inspectors Collins, McMillan and Bartlett; a description of the Iron Deposits of 
Hunter Island with notes on the Gunflint Lake Area, by A. L. Parsons of the 
University of Toronto; notes on Jron Pyrites Deposits in Southeastern Ontario, 
by P. E. Hopkins; a Study of Certain Minerals from Cobalt, Ontario, by H. V. 
Ellsworth, of the University of Toronto; reports on Boston Creek Gold Area and 
the Goodfish Lake Gold Area, by A. G. Burrows and P. E. Hopkins of the 
Geological staff of the Bureau; and a preliminary report on the Kowkash Gold 
Area, by P. HE. Hopkins. The several illustrated reports of a geological nature are 
accompanied by appropriate maps and plans, both coloured and in black and 
white. 

Part II, entitled Lead and Zine Deposits in Ontario and in Eastern Canada, 
by W. L. Uglow, was prepared for the purpose of bringing together all the avail- 
able information on the subject in view of the increased demand for these metals 
occasioned by the war. Dr. Uglow was particularly fitted for this task, having had 
experience in the investigation of deposits of these metals in the State of Wisconsin. 
He also made private examination of several properties in Ontario. The mines and 
prospects are described individually, and the. report is accompanied by two geologi- 
cally coloured maps. | 

Part III, a description of the Geology of Kingston and Vicinity, by Prof. 
M. B. Baker, of Queen’s University, is accompanied by a contoured map, geologi- 
cally coloured, of the southern part of Frontenac county. This part of eastern 
Ontario is well mineralized, mica and feldspar being mined extensively. The 
report is accompanied by two appendices by officers of the Geological Survey of 
Canada: Appendix I, the Ordovician Limestones of the Kingston area, by E. M. 
Kindle; Appendix II, a Synopsis of the Common Fossils of the Kingston area, by 
A. E. Wilson’and K. F. Mather. 

The statistical tables printed in Part I of the Report show the decline in 
value of the mineral output, which was occasioned in 1914 by the outbreak of war, 
to have continued in 1915 only so far as the non-metallic production is concerned. 
A great increase in the production of metals more than offsets this decline, so that 
the total value of the mineral production of the Province for 1915 exceeds that of 
the former record year, 1913, by over one million dollars. The greatest increase 
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is in the value of nickel-copper matte which approached $21,000,000 as compared 
with a little over $7,000,000 in 1914. The advance in output and a higher valua- 
tion of the nickel and copper contents account for this unprecedented increase. 
Gold also showed an increase in output of nearly $3,000,000, which is credited 
largely to the Porcupine camp. The newer gold camps of Kirkland Lake, Munro, 
Boston Creek and IXowkash promise soon to add to the gold production of the 
Province. Molybdenite, used in tool steel manufacture, was produced for the first 
time in Ontario in appreciable quantities. Concentrators have been erected for 
treating this ore, and ferro-molybdenum is about to be manufactured in the 
Province. 


I have the honour to be, Sir, 
Your obedient servant, 


Tos. W. GIBSON, 


Deputy Minister of Mines. 
BuREAU OF MINEs, 
DEPARTMENT OF LANDS, Forests anp. MINES, 
Toronto, 21.915: 


STATISTICAL REVIEW 
of the 


MINERAL INDUSTRY OF ONTARIO FOR 1915 
By W. R. ROGERSi 


The Mining Act of Ontario (section 170) requires the owners or operators 
of all mines, quarries, metallurgical and mineral works in the Province to make 
returns to the Bureau of Mines, showing the quantity and value of the minerals 
produced during the year together with such particulars as to number of employees, 
wages paid, etc., as are necessary for statistical purposes. A penalty is provided 
for non-comphance with the provisions of the Act, and a further penalty for every 
day after written notice has been given that the offence continues. Owners and 
operators are reminded of the importance of supplying complete and accurate 
information promptly in order that the compilation of statistics for any particular 
industry may be presented at the earliest possible date in a careful and 
authoritative manner. 

There are facts regarding the importance of several of the mineral products of 
the Province, perhaps not widely known in some instances, which are worthy of 
emphasis. The largest high-grade tale deposit on the continent is situated 
at Madoc; the greatest mica mine, the Lacey, near Sydenham; the largest 
high-grade feldspar mine near Verona; and the greatest graphite deposit known 
as the Black Donald mine, near Calabogie. Afl these non-metallic deposits are 
located in eastern Ontario in the counties of Hastings, Frontenac and Renfrew. 
Coming to the metals, Ontario possesses at Sudbury the most valuable nickel 
deposits in the world. Of these the Creighton ore body is undoubtedly the 
largest, the highest grade and most important. Cobalt is widely known as the 
richest silver camp in the world, the value of the output to date approaching that 
of gold from the Yukon. Ontario also possesses in Porcupine the most promising 
of the younger gold camps on the continent. During 1915 in the Province of 
Ontario there were 79 producing mines, 62 of which operated et a profit. 


Production for 1915 


Industrial depression which set in after the declaration of war in August, 
1914, continued to some extent during the early part of 1915, but in the latter 
part of the year a revival in business was well under way. The mines were worked 
with feverish activity in order to supply the abnormal demand for metals, parti- 
cularly nickel and copper. Prices, which are dependent on supply and demand, 
rapidly advanced. 

The steady growth which marked the mineral production of Ontario for a 
decade prior to 1913, received a severe check in 1914, owing in part to business 
depression, but chiefly to the outbreak of war in the month of August, and to the 
resulting disturbances in industrial and financial conditions. In consequence, the 
1914 production was 13 per cent. or $6,936,352 less than that of 1913. The year 
1915, however, has shown a turn in the tide with a marked increase in production 
over 1914, amounting to 17 per cent. or $7,949,720. Gold has shown a large in- 
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crease, offset to some extent by a decrease in silver production. Nickel and copper 
experienced what would be considered abnormal increases in times of peace. The 
great demand for these metals for munition purposes together with the impetus of 
increased prices stimulated production to the limit of capacity of the operating 
companies. 

Among non-metallic substances, there has been a great falling off in the output 
of construction materials, brick, stone, lime, etc. <A sufficient explanation of this 
decline is found in the fact that the energies of many of our people are turned from 
the building trades to the manufacture of munitions and to other industries more 
essential in the vigorous prosecution of the war. 

Taking successive five-year periods, beginning with 1891, when the Ontario 
Bureau of Mines was established, the growth in the mineral production of the 
Province, expressed in value and by percentages for the several years and periods, 
has been as follows :— 3 


Year Value. | ee 
ASO ee ten ewe aie tine 4,705,673 
TSSO Sarai E ca ene ee 5+ 230/003 29 amcece ia a 
190152 aed at oe Ter TIFSS1S 0865 dono. 125.9 
1906 cies fee are cat yen DLLBSS; OOO we Mlecna eg aes 89.2 
AD lod woes Bese Pots chessne teat aalate LW Ret ew PLY ok iran ses 87.4 
LOL Do teicem sae oats 45245, OT Dei wes ee ts 29.2 


In Table I a departure from the previous practice of the Bureau is made as 
regards pig iron and iron ore. Hitherto the total production of pig iron, from im- 
ported as well as domestic ore, has been given as that of Ontario. It is possible 
that this may give rise to erroneous impressions regarding the extent of the iron 
mining industry of the Province, and it has been thought best to confine the pig 
iron product of Ontario to the proportion of the output which, on the basis of the 
number of tons smelted of imported and Ontario ore, may be properly attributable 
to the latter. The iron ore reported is the quantity only that was exported, the re- 
mainder going to the blast furnaces of the Province to be smelted into pig iron. 
The total production of iron ore is shown under that heading. 

Heretofore the low valuation placed on the nickel-copper matte by the pro- 
ducing companies has been accepted for statistical purposes. In 1914 these figures 
were 11.2 cents per pound for nickel and 7.2 cents for copper. Exact figures of 
value cannot be obtained, for the reason that nickel-copper matte is not a com- 
modity bought and sold in the open market. The basis of valuation for 1915 has 
been fixed by the Bureau of Mines at 25 cents per pound for nickel and 10 cents 
for copper. These figures are conservative in view of the fact that the average 
price of refined copper in 1915 was about 17 cents, and that the nickel refined in 
Ontario in 1915 was sold at 40 cents per pound. 
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The quantities, valuation at the point of production, labour employed and 
wages paid in connection with the mineral industry of Ontario for the year 1915 
are summarized in the following table :— 


TABLE I.—MINERAL STATISTICS OF ONTARIO FOR 1915 


(a) Copper at 10 and nickel at 25 cents per pound in the matte. 


(b) Production from Ontario iron 
(c) Included in silver production. 


(d) Included with cobalt and nickel compounds. 
(e) Employees and wages for petroleum refineries. 


ore only. 


Product. Quantity. - Value. Employees. Wages. 
METALLIC : $ $ 
COLUMN eons cnt ee erence ounces} 411,588 8,501,391 2,419 2,206,179 
SHLLV OTe ths cretoreiersatetor es ote Se ES OD 12,174,312 2,708 2,540,568 
GCoppercOree sca. ton seccote ce 5 tons a oh )3 [oe a 100 | 32, 266 
Coppebinuna tees. s aoe sarees rhs : (a) 3, ; | 
Nickelin matte...........+e-- z 34,039 | (a)17,019,500 4,178 3,581, 639 
fromores(exported)..... se... .. Be 88 ,322 171,345 392 224 ,306 
PID el LO Lae oe ces ee cle ok ** 1(b)157, 888 1,891, 400 563 370,978 
Wopalb Ores. ceeds a ee store sore 3 sat 177 21,464 (c) (c) 
CopaltemotalliGjirn. ss cs sence lbs 111,558 103 ,746 ) 
cobalt OXideaves, oe econ ee... ee een pore | 
TORO) hae UID eo ag ee Se ; 7,9 = 
Nickel (metallic) ............ z 11, 905 4,762 | 360 253,540 
Other Nickel and Cobalt com- 
DOWD Gace iaes eae cake eae: ae 75,447 9,227 J 
IM Oty Dcenite: OCs. cscs cc's on tons 192 Foot 95 22 06] 
Molybdenite concentrates .... lbs. 1,068 1,240 : 
ENG UA ILC TA LLL Genoee: ietere erates cya eteics oc there 44,109,679 10,815 97231, 537 
NON-METALLIC : 
Arsenic, (white, grey and other 
ROLUMS )s-de At tice he oo alee cohen cs lbs.| 4,980,659 148,379 (d) (d) 
Brick (fancy, terra cotta, etc. M 3,758 een 344 160.483 
mem (DEESSCC eet cite ats aheesen ay ene ares , 
ames (COLMINONL at /tiatealete df ohece tee ee 91, 967 763,5 
ilesdratn as ae ee ce 17,837 321,258 1,627 445,726 
Gement-(Portiand) +... <0... bbls| 2,302 ,242 2,534,537 692 425,170 
WMOLUNCUIN caste oe coe ke tons 262 31,398 10 9,755 
HCCIASDA ER SE eee ee as 12,649 47,031 66 22,265 
Graphite (refined) ............ eae 2,534 115,274 78 37,929 
Gypsum (crushed, ground and 
CALCINCU) a. cast ee Ue 81,172 190, 422 139 65,312 
AT OUMDVILIGES ptt ccc ces ore 145,315 353, 498 213 177 , 627 
IBN OMe oe ne Cae a cea caus bush} 1,340,394 244 , 953 158 90, 808 
Dita te coterie oes awe, tons 195 33,490 32 12,962 
INA Tale Gass sac aeteties ds fs M cu. ft.|15, 211, 523 2,622, 838 598 382,401 
Petroleum (crude)....... Imp. gals.| 7,505 ,478 300, 219 (e) 723 (e) 564 , 950 
EAU UGK PRrae tee eine orn ee oe ihe bkek na bees 49,387 26 15,280 
AID ER PVA ire: Cee Ie ieee Ae ee tons 95, 460 142,354 86 39,581 
Dae eee ek ce Peek A 116,648 585,022 242 183 , 558 
SaAmUrldseravels, sess. os. cu. yds 670,510 178,288 292 87, 264 
YOURE (OUD 3 dc RPO ae eed a em 361, 283 223 131,422 
Be eticine LAID OMEEA Der OLCe ie satae cae <'6.6 651,593 726 290 , 945 
BCEGCTUC Cr) ete st les eftls Were as ons 1,720 5,160 
Hae Cor oing ieee oes. z 9. 285 80165 40 23,790 
, Total non-metallic’ ...6c<-:|scieieseeees 10,136,000 6,375 | 3,167,238 
EA AeETIVe ball IC seeye auetastird oie crete’ | bie sc Gonerers, + 44,109,679 10,815 -| 9,281,537 
Ered Gamera cise ehe elo eie Oe hee oo We owes 54,245,679 17,190 12,398, 765 
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In Table II comparative figures are given showing the value of the mineral 
production of the Province for a five-year period. A rapid development is noted 
despite a few decreases in individual products and the general set back recorded 
Among the metals, gold, copper and nickel 


in 1914, the first year of the war. 


show the greatest increases. 


to reporting only the pig iron produced from domestic iron ore. 


TABLE Il.—MINERAL PRODUCTION, 1911 TO 1915 


The decrease in pig iron, as already explained, is due 


Product. 1911 1912 1913 1914 1915 
METALLIC: $ $ $ $ $ 
EEO KC ty eee Ob ia st rere 42,637 | 2,114,086 4; 5d8, 018.) 5,529; (GF 8,501,391 
Silvers. ome we wale on 15,953,895 117,671,918) 16:579,094-) 12. 795521452 sty ees 
Cobalt Ai ate een te oe esas 170,890 315,781 420,386 546,479 (a) 379,657 
Coppers ee ore sere; 1,281,118 | 1,584,310 1,840,492 | 2,081,332 3,926,018 
INICK Glass suere ce tee cae 3,664,474 | 4,736,460 5,250,803 | 5,186,804 |(b)17,042,230 - 
Other Nickel and Cobalt 
CONIDOUNdS eee ee oe Be eae ee be ee Petherton it 45,189 9, 227 
TronwOres care ek ote wae ie E28. 5Rou 93 , 558 138, 750 169, 427 1715345 
PAP Arg ed otc ee in Oqte 8,054,369 8,719,892 | 7,041,079 1,891, 400 
Tea 7 aie cen oats gots shoe har te ot eee net) 1200s Ae ae Sad te te le lene ee Pee 
Molybdenite...... PSS ee ea LAG Pre ti eeclisata aes 14,099 
Ba Gin Weer eee ee cach wel pe ane oie SOS 786. Vale nie aake Oa liex ans tesa rc sl a teeere anne ee 
Pa lad iit.ss\ sr eee relia Hee ced 147 3285 Alirccr eas Shalecete ates Wis eels that seein cee 
Metallic production......... 29,102,867 | 34,799,743 | 37,507,935 | 33,345,291 44,109,679 
NON-METALLIC: 
AV SELIG ne cs tare Se eee: 74,609 79 ,297 64,146 116,624 148 ,379 
Brick common tose tones 2.801 07 ao (Seco M pasaoc, oe abe. BoUTeU Ty 763,591 
‘* paving, fancy, ete. . 86,685 221,986 243,119 237,440 158,515 
rpm DLESSEtEN cee ey oe 564, 630 634, 169 919,741 656, 944 217,350 
Building and crushed stone 892,627 953 , 839 Tis 7153 1,088, 862 651,593 
Calcium: carbides. ca.c. sn. 84, 437 120,000 123,100 142, 888.4 (C) tee 
Cement: 0r tlandsvecr «fee 3,640,642 | 38,865,659 | 4,105,455 | 2,931,190 2,004, 5dar 
(COUNCIL Ae Werte cece. hes 147,158 2aa.ci2 137, 036 65,730 31,398 
Meld'sparaean ccs ers nein aoe 51,610 28,916 67,142 55,686 47,0381 
GES Da Wit ea ee te eee DOO Fhe o aieretn esate wi olen c cinco hei 2 ae hs cae ee Pee 
Graphite fac s4, oe eee 36,492 | 65,076 93 ,054 Si,100 115, 274 
GND SUT te tee toc. oe tee APA ae | 50,246 92 ,627 221,175 \d) 190,422 
[TOWBDYTILES-. 0h Penn snes eee 118457) 71,0438 171,687 264,722 353, 498 
TAM CS See roses peter. sos Om 402 ,340 | 381,672 390,600 333 , 407 244 953 
NIVCO Te Ot. Se cee ohne 43 ,058 - 57 884 55,264 40, 402 33,490 
ISIN aleC dS. . wee cet eine 2.186762) 222685022 5" se-a62, 021 2,346 , 687 2,622,838 
Pea N GL Seo. tse eee 2, 830 | 725 Peace ZV LOO 2 eee eee 
Petroleum (crude)........ 353,978 | 344 537 398 ,051 337, 867 300,219 
Phosphate of lime ........ ZAO Wei ea sett tea labtce manera ee 3. LbO Nh one eee 
POLMOEY Se ce Sete ie oe 50 ,500 52,445 52,875 25,720 49, 387 
QUETEZ sa oh. a Cate ae eae 64,405 179,576 130,860 82,544 142 ,354 
SE fe PSs Sho ead kee 430 ,835 450,251 474,372 498 , 383 585, 022 
Sandwandoravel scr... 4 holes street ee ere eee 200,007 151,909 178, 288 
SEWED: DINOw oa. cota roe 410,064 464,627 600, 297 DEL SIDb 361, 283 
PLO Rae ott wie een arte ee ATeteD 61,358 125,340 \(e) 74,583 |(e) 85,325 
(Pale Pain na, wre geies eGo 349,545 2495579 292 , 767 277, 530 Dele cae 
Non-metallic production ..... 12,873,930 | 13,541,869 | 15,724,376 | 12,950,668 | 10,136,000 
Add metallic production..... 29,102,867 | 34,799,743 | 37,507,985 | 33,345,291 | 44,109,679 
Total production....| 41,976,797 | 48,341,612 | 538,232,311 | 46,295,959 | 54,245,679 


(a) Cobalt ore, oxide and metallic Cobalt. 


(b) Nickel in matte, oxide and metallic Nickel. 


(c) Raw materials not all produced in Ontario. (d) Crude Gypsum and Gypsum products. 
(e) Crude and Ground Tale. 
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Although accurate figures of production for the early years of iron and copper 
mining in Ontario are not available, the amount is negligible as compared with the 
production since 1891, when statistics were first systematically collected. The 
total value of metals produced is shown in the following table :— 


TABLE JIIL—TOTAL PRODUCTION OF METALS IN ONTARIO 


Se ee of Value, 1915. Total Value. 


Metal. 
$ $ $ 

LE fellal. ~ 257s ceyeaie er pds SiR aoa ane | 14,822,998 8,501,391 23,324,389 
NUBIA AL eye pee ye ac ype HACE RSA SR 126,550,597 Lode dow he 138,724,908 
PALI O DOSE A LAGI EIN te fae see c ec Sone in| ZOU (OO Weise = coco es 290,755 
Ona bela Geet c a tat ve sakes Ve eine Fala 2,039, 006 379,657 2,418 , 663 
NAGE CUTTRS «Bis egy. Akl: Seaton gem art Pir more Me 51,400,370 E7042. 2307 4 68 , 442,600 
Other Cobalt and Nicket Compounds...... 45,189 OF22 ta 54,416 
LETTTTES 35 whe ann RR peat oe hE 21,161,855 3,926,018 | 25, 087 , 373 
PEOIOLC te Pte rae tor eee GO Slo Siren | 7,679, 836 17345 Ts851; 181 
Per eT RAPS ee Mth ee he eile. on hanes e | TosOU Rte ant 1,891,400 | 74,898,472 
DLs Re ee oe ne SAK Cn ER RS | LE SZO0 aera Wa rience ys a 117, 280 
ESTO Roe. 2 ees SR Sete ta ty a, Sh ae ae ae, A | O2F 1 aeshatatctnr eae ee 92,410 
PAREN S CLO TINULE NG Ste Seapets ts at st Re cress tas Sa fe ly | 1,675 14,099 15,774 

ARO tae tate eas ton eyne Tian cer isos Re 297 , 208 ,553 44,109,676 | 341,318,229 


(a) Includes metallic contents of Cobalt Oxide. 
ts et xe Nickel Oxide. 


Legislation.—The Workmen’s Compensation Act covering mining as well 
as other industrial operations, came into effect on January Ist, 1915. It vests in a 
Government-appointed Board the adjustment of compensation for employees who 
may meet with injuries or be killed in the pursuit of their work. One result of 
the Act has been the speedy settlement of claims without expensive litigation. The 
rate paid by mine operators was 3 per cent. of the pay roll. This has been reduced 
to Xl per cent. for 1916. 

Water power is becoming an important factor in the operation of mines. Of 
late years there have been clashes between lumbering and water power interests, 
the former naturally wishing to take advantage of the spring run-off for floating 
logs, and the latter to store it for use during dry periods. Amendments made by 
the Rivers and Streams Act, 1915, place authority in the Minister of Lands, 
Forests and Mines to deal with conflicting interests as they may rise, and to 
exercise control over water levels. 


Dividends :—During the year dividends paid by silver mines operating in the 
Cobalt area amounted to $4.441,948.08. The total return to shareholders up to the 
end of 1915 reached $59,670,912.70. Up to the end of 1914 two Porcupine gold 
mines, Hollinger and Poreupine-Crown, had paid dividends amounting to 
$2,850,000. During 1915 the Dome, Rea and Tough-Oakes were added to the 
list. The latter mine is in the Kirkland lake area. The total dividends paid by 
gold properties to December 31st, 1915, amount to $5,194,875. 
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Gold 

Ontario’s gold production has increased steadily since the year 1911, until 
gold mining is now a well established industry in the Province. The leading 
position which Ontario assumed in gold production in 1914, among the Provinces 
of Canada, was firmly established in 1915, when the production was 411,588 ounces 
of gold worth $8,501,391, an increase of over 53 per cent. over 1914. As formerly, 
the large increase is credited mainly to the Porcupine camp. Other producers 
were the Tough-Oakes at Nirkland lake; Croesus in Munro township: Canadian 
Exploration Company at Long lake, near Sudbury; Cordova Mines in Belmont 
township, Peterborough county; and, in a small way, Olympia in northwestern 
Ontario. In addition, there was recovered from the bullion at the gold mines, 
77,126 fine ounces of silver worth $38,496. 

The employees numbered 2,419, of whom 1,286 worked underground and 
1,133 on the surface. They were paid in wages $2,206,179. 


Porcupine :—During 1915 there were milled in the Porcupine mills 964,334 
tons of ore which yielded a value of $7,472,167 or $7.85 per ton. In addition, 
9,693 tons of concentrates were shipped which vielded $97,829, making the total 
Poreupine production $7,536,275 or 89 per cent. of the whole. 

The producing mines were twelve in number. In addition te the larger 
producers enumerated in the table below there were the Dome lake, Gold Reef, 
Schumacher, Porcupine Pet and Porphyry Hill. 

The following table gives the tonnage milled and values recovered, ete., by 
some of the large producers for the year 1915 :— 


| Gold | (5) Extrae- es ; 
Tons ee | Total gold : ; Dividends 
Mine. milled. | Dae ee | value. | Seda declared. 
| $ Pao | 5 
Hollinger (8) -g..6 <anies oes sera 334 , 750 152667 dee 51545992 Q 47 1,560,000 
POUICM che en eee ee ee 317,740 Tosicomee! ocd Ook 4 80 400,000 
NOUNS 1 CD eat ag area 106, 486 49,933 | 1,032,205 OS cise) ttn etait 
MCU Vinee rcs erties 101,955 36, 094 745, 880 TE OLE [oe eae eee ae 
Porcupine Crown (6)....... 41,326 29 ,032 599 , 998 Vac02s) 240 000 
WV ADOINC becernt so hts cccstewro kre 35, 899 11,871 245,372 Gumi we earcee es 
PVC am IMMe SMI CAS) Ll ORO.) ees meee eaten ena er. sNitecare rice Li taste wal uo Sedceicia bitte, woe Sinhe wae es 12,000 
ARDRICTUIS ote cet bees Saat aoe i dee et an PN eee oo a Ree ae ae ye aa Mhee ee tor | 2,212,000 


(3) The Hollinger received in addition $81,730 from 9,500 tons of concentrates. 

(4) Ore was treated in the Hollinger mill. 

(5) The extraction per ton is based on the total gold and silver recovery. 

(6) The Porecupine-Crown milled in addition 5,093 tons of tailings from the first 
amalgamation mill. 

The Northern Canada Power Company, Limited, supply the Porcupine camp 
with hydro-electric power from their two plants situated on the Mattagami river 
at Sandy and Wawaitin falls. Additional storage facilities are being provided at 
the head waters of the Grassy river, a tributary of the Mattagami, in order to 
provide an ample supply at low-water period, which usually extends from March 
until the spring break-up in April or May. 

The prices of mine and-mill supplies, which advanced considerably owing to 
war conditions, made the total costs higher than they otherwise would have been. 
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The total working costs at the Hollinger for the year, including depreciation, were 
$3.98 per ton, while at the Dome for the year ending 31st March, 1916, they were 
$2.56 per ton. 

The Acme, which adjoms the Hollinger, was operated during 1915 by the 
Canadian Mining and Finance Company, Limited, the ore being treated in the 
Hollinger mill, but the returns kept separate. The McIntyre operated considerably 
from the Pearl Lake property which is under their control. The Schumacher 
carried on development work all year but did not begin to produce bullion until 
November. Favourable results were obtained in developing the North Thompson, 
but no mull has been erected as yet. The outlook at Porcupine for 1916 is 
undoubtedly good. | 

The production from the Province as a whole and from Procupine for the 
years 1910 to 1915 inclusive is shown in the following table :— 


GOLD PRODUCTION, 1910-1915 


Year. | Ontario. | Porcupine. 


$ $ 
101 O asia enn et eae | 68, 498 35,539 
LOL Gay aaa ies caret 42,637 15,437* 
LOL 2 is eae we tiaras fang : 2,114, 086 1,730,628 
LOLS Meveiegs Stet ce has eaten ; 4,558,518 4,294,113 
LOLA te rcke te ess es Re 5,529,767 5,190,794 
LOL Regie oes ate arenes 8,501,391 7,536,275 


* The decrease in 1911 is due to the mills being burned in the great fire of that year. 


Other Gold Areas:—Of the other gold mining areas, Kirkland lake is the 
most advanced, the ‘Tough-Oakes being the largest producer outside 
of Porcupine. The new mill at the Tough-Oakes during 1915 treated 26,196 tons 
or ore ylelding $551,069, or $21.04 per ton, out of which $132,875 was paid in 
dividends. The Lake Shore, Teck-Hughes, McKane and LaBelle Kirkland mines 
were engaged in development work in the same neighbourhood. 

The Canadian Exploration Company at Long lake, near Sudbury, came next 
the Tough-Oakes in the value of gold produced. 

The Dobie-Leyson claim in Munro township, now known as the Croesus mine, 
was one of the promising discoveries of the year. The quality of the ore from the 
shaft of this mine may be judged by the fact that from 800 pounds of quartz 
$40,000 in gold was recovered. 


New Prospects:—Finds were also made at Boston creek. These are described 
by A. G. Burrows and P. HE. Hopkins elsewhere in this report. At Kowkash, on 
the National Transcontinental railway, about 300. miles west of Cochrane, a 
spectacular showing was uncovered in the month of August by E. King Dodds. In 
the rush that followed, other veins were found in the vicinity, and also about 25 
miles west, near Tashota. A preliminary report on the area by P. E. Hopkins 
accompanies this volume. Rich ore was also discovered south of Dryden near 
Contact bay, Wabigoon lake, on the Rognon claim. 

The new finds will no doubt be developed in the near future. Meantime the 
year closed with an optimistic feeling in gold mining. 
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PRODUCING GOLD MINES, 1915. 


| 


Name of Mine. | 


P.O. Address of 


ig eae = 
Name of Company. Locality. Rat oer tate 
*Acme: Gold Mines, Limited ...+......| ACINC heen. POLCO PING SO 2 vce Timmins. 
Canadian [Exploration Company, | 

PTEIIGOO Rye tenee erties alonteir te ous telus Long Lake Wong Lakes”, 3. Naughton. 

Cordova’ Mines, Limited)... 0.0.38 ss COr@ovdem rales. Peterboro’ county Cordova. 

Croesus Gold Mines,: Limited ...... CLOCGIS men tt. s Munro township.. Matheson. 

Domes Mines wlan fed *s.)...05 Feces. oy DG IM Games santepe eee Porcupine sei... %.- South Porcupine. 
Dome Lake Mining & Milling Com- 

DAD MEU UOC worsens cute Sem t's s Dome Lake co ORCH DICE. Och. hs South Porcupine. 
Gold Reef Gold Mines, Limited ..../Gold Reef ..... Porcupine a5.0- South Porcupine. 
Hollinger Gold Mines, Limited ...... Holthineeryy fost PORCOPING® me arte ate Timmins. | 
MeIntyre-Poreupine Mines, Limited.|McIntyre ...... POPU Dino, fect Schumacher. 
Mines Leasing & Development Com- 

Pathy eA Le Cue tees heh... racers 6 EUCa tsi starts etetater= cor Poreupine .... Schumacher. 
Olympia Gold Mining Company, 

SEUULL DeCige Worst Wess sieve tate e sciearsyerahe nets Ol yap cieaetrenaye ote Shoal Lake, 


Kenora district. 92 Reamy Street, 


St. Paul, Minn. 


Porcupine Crown Mines, Limited ....|Porcupine Crown|Poreupine ...... Timmins. 
Porcupine Pet Mining Company ....|Porcupine Pet..|Poreupine ...... South Porcupine. 
Poreupine Porphyry Hill Mining 

GUN DAT Vir ye ae PME tank erie Notte, tes 0 5. Rorpuyrye lie Porcupine: sce. South Porcupine. 
Foreupine» Vipond! Mines’... 075.5... VDOT tivivice tes ROLCUpiNO meen aa: Timmins, 
wenumacher Gold. Mines: 5... 6.10. << Schumacher AWE OTCU DING. sie ere Schumacher. 


Tough-Oakes Gold Mines, Limited 


.| Tough-Oakes 


RM arklande hake 


. Kirkland Lake. 


* Ore treated in Hollinger mill. 


Silver 


Ontario’s silver production in 1915 was 24,823,660 ounces, worth $12,174,312, 


or nearly 12 per cent. of the total world production. 


The full production for 1915 


was not marketed, several of the mines holding considerable silver in concentrates 


and bullion at the end of the year with the hope of obtaining higher prices. 
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Diagram showing the weekly fluctuation of silver prices for 1915, as given by the 
Mining and Engineering World for New York and by Moeatta & Goldsmid for London. 
New York quotations are per fine ounce (Troy), while London prices are for bar silver, .925 


fine. 
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reason of the continued low prices for the metal, the production, as compared with 
1914, showed a decrease of 394,334 ounces. Development work was more expensive 
because of the increased cost of materials and labour as a result of the war. 

In 1914 the average silver price was 54.81 cents, while in 1915 the average 
price fell to 49.684 cents per fine ounce. The lowest quotation for the year was 
4614 cents on September 1—the lowest known price for this metal. Toward the 
latter part of the year the demand for the metal for coinage purposes by belligerent 
countries caused a rise in price. There was also a considerable demand from India 
and China. The highest price for the year was 5614 cents. 

Apportioning the production to the several sources, we have the following :— 


Value. 
Ounces. $ 
COW altar cia obniie Peele rete at ekeee peer 24,280,366 11,913,114 
Casey COWISHID 20-0. Ales act: cater pee eee 223,939 105,846 
WOW PAN HES h.. s eels cacy ele oe ane eee 242,229 116,856 
Silver recovered from auriferous ores ..... 17,126 38,496 
Totals sot ssi at ais ips aet once tata eee ..- 24,823,660 12,174,312 
Following the practice of former years, the mines shipping one-half million 
ounces or more of silver are given in the following lst :— 

Mine. Ounces. 
INIPISSIN Oe ee cas Soh etsas orate tim cede &, © olezemeeemeen ee aserstn tn Rat meee eRene rete 4,610,051 
Mining Corporation of Canada (Townsite-City) ............. 2,776,589 
Korma ket ro. aie: hia ein ore. cee sco tee Mane Saad abate ake hatha 2,109,354 
MEneCa-Superior. Mea. eect hace weal nee encore eae enone ae OR renee nner 1,996,257 
COULD DABS oreceleg < nya notaie eA! ata olicge as) oe tere kote yo acne mentee Pe Riot eerie enya 1,916,616 
Mining Corporation of Canada (Cobalt Lake) ............... 1,566,206 
TUmiIskam ine F coi. cuca twin 0 force css ot Mckee ates hse ete ee rear 1,486,400 
Ditie ROSG eee the Sat ele et oe Fate be teitotons pte erat aca Lene eras were ne OT L694 
MeKinley-Datragh-Savage. so.) x. sae mass< ev usie ge eten wenden ia asia 1,061,827 
7 BPIONE Ty ca diee wares bon se arse Ge ease eet he ee ee ee RENE 991,084 
Beaver Consolidated ‘1/2 een tis 3 le ee ee ee ; 970,168 
SUIT Al Oe . potee sed os se oo uh: 6 8 stoi SIRE oneL ces tay RE ee : 839,010 
Penn-Canadian) = wa os sais 4 eoereootettis Sate oa nese eens eee tee Pati 590,170 
Crown + Reserves. o.is8s leis ails avn tcoas teeec ae eee en Smee ote 512,396 
Cobalt Comet (Drummond) ......... Pe ore ere ach phs 0 ead 507,367 


Statistics of the yearly and total output of silver from the mines of Cobalt 
since their opening in 1904 are given in Table V, which follows :— 


TABLE V.—SILVER PRODUCTION, COBALT MINES, 1904 TO 1915 


| ) 
* \Av’geSilver 
Ave) [ite Shipments and Silver Contents. Contents Value of Silver Shipments. Total. 
8 158 | per Ton. 
bh | 2 A Pee sais y) 
zz 1 | | 
= ol Concen- | 
A, Ore Concentrates, Bullion. |Ore, | cen- | Ore. ; | Bullion,| Ounces. Value. 
‘trates, | trates. | 
No.{ Tons OZ. Tons, OZ. 0z oz.| oz. | $ $ $ $ 
1904) 4 158 206; 'S7Dillnevevele re lterre erste okeie initio encle ee pL BOOT wie erate Wd DBS il cieraveteneteusus atte ooerare etre 3 206,875 111,887 
1905 16 DALI A Le DOlliie ste/etetiate a ereaiere ailheiecstereereassce WoL As'|\eveterstacs aelaU FSU iin siondcobon londscococ 2,451,356} 1,360,503 
1906, 17 BOSD tL oil OO lic create tetera atuie ceie S| cele vce umisie HTN IG 55 Ae | DB OOU GOO \cvarolsa eiaisials listetele mais sie 5,401,766) 3,667,551 
1907] 28 | 14,788)10,023,311|.. ..eclascseaces a vercitets cars NW GaGa 6, 155ce9 Ul cece carer ailektse hemes 10,023,311] 6,155,391 
1908! 30 | 24,487'18, 022, 480 1,137) Ved TSS S95 loots ee terss ote 736| 1,244) 8,468,293) 665,085)... 19,437,875) 9,133,378 
1909) 31 | 27,729/22, 436,355] 2,948) 3,461,470)... .. 0060 ol 809) 1,174)10-809 2872) 1, Gbl (04 eae ac se ore 25,897, 825)12, 461,576 
1910} 41 | 27,437/22,581,714) 6,845] 7,082,834 980,633} 821) 1,030/11,360,489| 3,590,098) 527,460) 30,645,181)15,478, 047 
1911| 34 | 17,278/20,318,626|) 9,375) 8,056,189) 3,132,976)1,176 858/10,250,991) 4,017,241/1,685,615| 31,507, 791/15, 953,847 
1912) 30 | 10,719|15,395,504\11, 214 9,768,228) 5,080, 127/1,436 871) 8,766,871] 5,556,919/3,085,145) 30, 243, 859/17, 408,935 
1913) 35 9, 861)13,668,079|{1,016|) 8,489,321) 7,524,575/1,386 770) 7,444,995) 4,554, 797/4,554,189) 29,681,975/16,553, 981 
1914) 32 4,302} 6,504, 753/12, 152) 8,915,958) 9,742,130/1,511 733) 3,314,462) 4,377,897|/5,073,102) 25,162,841/12, 765,461 
1915, 24 2,865) 6,758, 286)11,996)10,001,548, 7,986, 700)/2, 359 834 | 3,422,627| 4,673, 624/4, 039,565) 24,746,534 |12, 1385, 816 
Total ,../147, 103) 143,769,105 |66, 683/57, 190, 943/34,447,141| 977 858 75,133,952 29,087, 365/18,965,076|235, 407, 189/123,186,373 
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PRODUCING SILVER MINKS, 1915 


Name of Company or Owner. Name of Mine.* myiaie eeactens 
Aladdin Cobalt Company, Limited ............ Chambers-Ferland..... | Cobalt. 
Beaver Consolidated Mines, Limited ..... Pe calee DCA VOTES sate! Mae tated aoe | Cobalt. 

Pir mlOMV Ines sbiMItedse LNs. saeco sccse' ws) hare ors Dita sae eee ers | Cobalt. 
Casey Cobalt Silver Mining Company, Limited| Casey-Cobalt .......... |New Liskeard. 
Cobalt Comet Mines, Limited. .......0..+.000- Drinimond .aere acre sa: | Giroux Lake. 
Copaltooilver Queen: Limited ooscec ccc ccce cclee Silver Queen....... eee Oval 

Canta vasriines, Limited; The =. sc. ccc see «ses Coniagasice ote we nee. Cobalt. 
Crown Reserve Mining Co., Limited........... Crown Reserve ........ Cobalt. 
Crown Reserve Mining Co., Limited........... Drummond Fraction ...| Cobalt. 
Crown Reserve Mining Co., Limited........... Silvers Leate. estes cet. Cobalt: 

Kerr Lake Mining Company, Limited......... Kerr bakers... ears Cobalt. 

Tab hOses Mines mL 160 Satas do osce 0 oe see 5's 0s [Tae ose ae ceire race | Cobalt. 

Dee tOsee lines wLimitedstetic ce. sc sccsiews ote s > UNIVerSltyc mess se eene | Cobalt. 
MeKinley-Darragh-Savage Mines of Cobalt,) McKinley-Darragh- 

LD Cre ter a hetge sre cern es Macc diicere Ua cua eia oh ere « SaVaven screens sae. Cobalt. 
Mining Corporation of Canada, Limited, The Teac acre i : ‘ i ela 
Nipissing Mining Company, Limited ....... OPN LDISSIL Per idareeras ee ore Cobalt. 
OBrien Mi Is .<. » TEIN boas ain Ta Re hen O!Brietig eet so tree, Cobalt. 

Bate Plel) Wels pros ccette ce cree oe oree Wis tee he e's sone Miller Lake-O’Brien .... Gowganda. 
Penn-Canadian Mines, Limited ............... Penn-Canadian ........ | Cobalt. 
Right of Way Mines, Limited, The............ Rightot@wWaye. cs: Cobalt. 
Seneca-Superior Silver Mines, Limited........ Seneca-Superior.<.... Cobalt. 
Temiskaming Mining Company, Limited ...... Phemiskalniloa.e. tae wis | Cobalt. 
Trethewey Silver-Cobalt Mine, Limited....... PETC LNG WENa sere letersi ere 2 | Cobalt. 


Since the record year of 1911, when 31,507,791 ounces were produced there 
has been a steady decline in output. It is hoped that the flotation process of 
concentration will allow tailing dumps carrying only a few ounces of silver to the 
ton to be re-treated at a profit, thus prolonging the life and increasing the output 
of the Cobalt camp. Several of the producing companies are developing old 
prospects that have not received attention since the early days of Cobalt’s history. 

An interesting development is proceeding in the southeast section of the silver 
area, the expense of which is being borne jointly by the Timiskaming and Beaver 
mines. Diamond drilling has shown that the bottom of the diabase sill is about 
1,700 feet below the surface. A shaft is being sunk to that depth in the hope that 
exploratory drifting near the lower contact will reveal productive veins similar to 
those found at or near the upper contact of the diabase and keewatin formations. 

Other developments at Cobalt during the year included the complete dewater- 
ing of Kerr lake and the same undertaking initiated and completed at Cobalt lake, 
thus rendering accessible ore reserves assumed to exist between the beds of these 
lakes and the stope backs. In order to provide a new water supply for many of the 
mines and mills at Cobalt it was necessary to draw upon Brief, Short, Pickerel and 
Bass lakes in addition to the Montreal River. Pumping plants were erected at 
these points and a water supply service has been in continuous operation since 
April 29th, 1915. Up to the end of 1915 the total cost of dewatering Cobalt lake, 
including plant, was $10,704; and for the new water supply and lake drainage 
service the cost was $16,894. The work was undertaken and completed by the 
Mining Corporation of Canada. 


*All the mines noted above are located at Cobalt, with the exception of the Casey 
Cobalt in Casey township and the Miller Lake-O’Brien at Gowganda. 
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Metallurgy.—tIn the metallurgical field doubtless the most important advance 
has been in the development of the flotation process and technical journals have 
given a great deal of attention to this subject throughout the year. As an auxiliary 
it would appear to fill a long felt want for the recovery of metals that slime- 
concentrating machines have attempted to gain heretofore. Some ores may be 
treated solely by flotation. It is particularly applicable to sulphide ores. ‘The 
process will likely displace cyaniding to a large extent. There has been a great 
divergence of opinion as to the theory of the process but in practice the water, pulp 
and oil mixture is subjected to air agitation resulting in frothy oil rising to the 
surface and carrying with it metallic particles which are then skimmed. 
Unfortunately, litigation over patent rights has delayed the adoption of the 
process. In Ontario, an installation is proceeding at Massey for treating copper 
ore, and at Cobalt several of the mines, notably the MecKinley-Darragh, Buffalo 
and Nipissing, are conducting experiments. It is contended that slimes carrying 
5 or 6 ounces of silver can be profitably treated leaving only about one ounce 
unrecovered. If satisfactory results are obtained and the process generally adopted, 
it will mean considerable prolongation to the life of the Cobalt silver camp. 
Investigations are proceeding in the treatment of red pine stumps from Northern 
Ontario as a source of oil for use in the process. 

Smelters and Refinertes:—At Cobalt, silver bullion was produced by the 
Dominion Reduction Company, also by the Nipissing and Buffalo mines. The 
total bullion shipments for the year from Cobalt mines amounted to 7,986,700 
ounces, valued at $4,039,565, or over 32 per cent. of the entire silver production 
of the Province. 

Southern Ontario refineries operating in 1915 were the Coniagas Reduction 
Company at Thorold, the Metals Chemical Company at Welland, and the Deloro 
Mining and Reduction Company at Deloro. New items on the list of metallurgical 
products for 1915 from the silver-cobalt refineries are metallic nickel, cobalt 
and arsenic, also cobalt and nickel sulphates. The market for metallic cobalt has 
been somewhat limited although the suitability of the metal for electro-plating 
purposes has been amply demonstrated. There is, in addition, a certain field for 
its use in the manufacture of special steels. A suggested use of cobalt for coinage 
purposes, contained in Vol. XXIV, report of the Ontario Bureau of Mines, has met 
with favour in many quarters. 

At the refineries there was produced and shipped metallic cobalt, cobalt oxide 
and cobalt sulphate. Metallic nickel was produced for the first time in addition 
to the regular output of arsenic nickel oxide and nickel sulphate. The totai 
amount of silver-cobalt ore treated was 7,526 tons. Actual shipments from the 
refineries at Thorold, Welland and Deloro were as follows :— 


— | Quantity. Value. 
| | 
Ver -# ity met coed eee aes Se ce ee OZS. 9,885,985 $4 , 942,993 
Arsenic (white, grey and other forms) . eee Fi Sc ci LSS 4,980,659 148,379 
Cobalt: (Metallic) Bor. cuts co eee eee ce ce 111,558 103,746 
CobaltsOxidew..-.c25e Dae PUA ten tee ee Rape 314.906 254, 447 
NitkelsOxide® 2 asc TL, WP STAR ge he SrA epee Se pats ee 145 , 323 17, 968 
Nickels (metallic) a. estas to eee he ee : 11,905 4,762 


Nickel and Cobalt Sulphates, and Oxides not separ- 
Lia ets wot a es oe ine meets we Ook ae eee Fk 75,447 9,227 
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Under the provisions of the Metal Refining Bounty Act (R.S.0..1914, Chap. 

33) a bounty of six cents per pound is paid on metallic cobali and nickel and also 

on the metallic contents of cobalt and nickel oxides produced, in the Province. It 


is stipulated in the Act that the maximum sum payable in any one year shall be 


$30,000 for cobalt and $60,000 for nickel. 
Bounties paid to the refiners of the Province on shipments for the year 1915 
are shown in the following table :— 


The bounty expires 10th April, 1917. 


| 
Cobalt Shipments. Nickel Shipments. | 
, i | Total 
Company. = ae ee | ) mente | Bounty. 
| Pure | Cobalt | pont Pure NO heey pee 
| Metal. | oxide. Y- | Metal. | oxide. egg 
Coniagas Reduction Co.,| lbs. libs: $ ec. lbs. lbs. Pht OH Sorc: 
TTE AS he. oe ne se De OO lee el Pile OTe O feO8iL, so. cae 126,359) *-5 058 "59" 11 7555 67 
Deloro Mining and Re- | 
duction Co., Limited., 54,383) 196,130 10,967 28) 11,163 300 682 74) 11,650 02 
Metals Chemical, Lim- 
(ie Lokes ape ere sacra je ceeeeee BO 4 OS Le DO 4 SO ice eee 5 18,267 780 36) 2,845 22 
LO Laiksarrs cake oe | 107,374 310,405} 19,029 22) 11,163) 144,926) 6,521 69] 25,550 91 


The yearly and total production of silver, cobalt, nickel and arsenic from the 
ores of Cobalt since the mines were opened is as follows :— 


TABLE VI.—TOTAL PRODUCTION, COBALT MINES, 1904 TO 1915 


Nickel. Cobalt. Arsenic. Silver. ee 

ota 

Year. Value. 

Tons. | Value. |Tons.| Value. | Tons. | Value. Ounces. Value. 

$ $ | Soe $ | $ 
1904.... 14 3,467 16 19,960 72) 903, 206,875 111, 887 136, 217 
1903552. 75| 10,000 118} 100,000 549| 2,693) 2,451,356) 1,360,503) 1,473,196 
1906.... GORA ae 321 80,704; 1,440) 15,858) 5,401,766) 38,667,551) 3,764,113 
1907... 370 heat 739| 104,426) 2,958) 40,104) 10,028,311) 6,155,391; 6,301,095 
L908 25 Ol Zee are 1,224) 111,118) 38,672\~ 40,373) 19,487,875) 9,138,378} 9,284,869 
1909.... LOGIE Bay, Rak, L538 94,965) 4,294) 61,039) 25,897,825) 12,461,576) 12,617,580 
LOTTO a DS rowedens oe 1,098 54,699} 4,897) 70,709 30,645,181) 15,478,047; 15,603,455 
1 ie eee BOLE eee as 852) 170,890) 8,806 74,609 31,507,791 15,953,847) 16,199,346 
1Sb2=. . 429| 14,220 934; 814,381) 4,166) 80,546) 30,243,859) 17,408,935) 17,818,082 
LOTS Sc. 34) AG 821| 420,386) 3,663) 64,146) 29,681,975) 16,553,981) 17,051,839 
1914.... \(a) 90} 28,978|(a)351} 590,406) 2,030 116,624) 25,162,841) 12,765,461) 18,501,469 
1915.... (b) 35) 28,353(b) 206) 383,261, 2,490 148,379 24,746,534) 12,135,816 12,695,809 
Total. | 3,825} 99,518} 8,213]2,445,196| 34,037) 715,983/235, 407, 189/123 , 186, 373/126, 447,070 


(a) Metallic contents of nickel and cobalt oxides. : 
(b) Metals and metallic contents of all nickel and cobalt compounds. 


Regarding the total production of cobalt, nickel and arsenic from the Cobalt 
camp, it is difficult to determine the actual quantities, because in the early days 
nearly all the ore was shipped abroad for treatment and the mine producers re- 


ceived little or no pay for these subsidiary constituents. 
for a small quantity of low grade ore shipped from the camp. 
however, sell at intervals cobalt residues which also contain nickel. 


The same still holds true 
Certain mines, 
A large pro- 
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portion of the arsenic, cobalt and nickel contained in the ore is now recovered by 
the southern Ontario refineries. Since 1910 and prior to 1914 it was assumed that 
the ores and concentrates shipped from Cobalt contained on the average 3.20 per 
cent. cobalt, 1.47 per cent. nickel and 14.28 per cent. arsenic, as explained in 
Volume XX, Part I, page 18. As pointed out in Part I of the 1914 Report, page 
15, this basis of calculation is no longer applicable, and the total production of 
arsenic, cobalt and nickel is now based on the residues paid for and the actual 
recovery from Ontario refineries. 
Copper 

The monthly average price of electrolytic copper for the year 1915 was 
17.275 cents per pound, an increase of 27 per cent. over the 1914 price, which 
was 13.602 cents. In December the price rose to 22 cents. The higher prices 
prevailing and the great demand stimulated development of copper properties 
that had been lying idle for some years. Apart from the copper contained in the 
nickel-copper matte produced at Copper Cliff and Coniston smelters, 271 tons of 
copper ore worth $4,418 was marketed. ‘This was produced by the Sable River 
Copper Company, now operating the Massey mine. Other copper properties in 
the vicinity of Mine Centre, Rainy River district, were developed and shipments 
to British Columbia smelters started early in 1916. 

The copper content of the nickel-copper ores treated at Sudbury smelters 
was 19,608 tons as compared with 14,448 tons produced in 1914. 

Nickel-copper producers in 1915 were as follows :— 


NICKEL-COPPER PRODUCERS, 1915 


; P.O. Address of 
7 2 F 
Name of Company. Name of Mine. Location. Manager eke 
Canadian Copper Company..... Creighton,Crean Hill, No.2, etc. Sudbury et ah RRS Copper Cliff 
Mond Nickel Company, Limited)Victoria, Garson, etc......... | deel cy Rm Coniston 
| Chel dirs 2a un wacth Inaee RE PR, Piel on AleX Out cos sete ee oa ‘Dundonald tp ..|Porquis June. 


Sudbury Leasing and Develop-. 
MeN tCOe Gate sane ee ee MounteNie kel @2e-, ieee en Std DU ese ees Sudbury 


A record of nickel-copper mining and smelting operations for the past five 
years is shown in the following table :— 


TABLE No. VII.—NICKEL-COPPER MINING, 1910 TO 1915 


Schedule. 1911 1912 | 1913 | 1914 1915 
OTrerrals@d ty. cits cie wate en eae tons 612,511, 737,656 784,697 1,000,364) 1,339,322 
Ore-siieltetard vad ose eee x 610,788 725,065 823,403 = 947,053) 1,272, 283 
Bessemer matte produced......... mae 32,607, 41,925 47,150 46 , 396 67,703 
Nickel -eontetits: ccs lao ee oe as 17,049 22,421 24, 838) 22,759 34,039 
ODDEST COMUCTLES hates © oe te ie ee gt 8,966. LIS 1G 12,938) 14,448 19,608 
MaULUBCOEINIGKEL VO vauh coe eee ae $ | 3,664, 474 4,722,040) 5,237, 477 5,108,997/17,019,500 
Vane OL: COP Deer evs oe ere ie eae $ | 1,281, 118 1,581,062) 1,839, 438 2,080,034) 3,921,600 
WAROS IO. set cus teaee Ce ie $ | 1,830,526) 2,357,889 3,291,956) 3,131,520) 3,581,639 
MOTE CIM DLOY Pils ors ea.c Os soe ho cae No. 2) 439 2,850 3,512! 3,464 4,178 
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Nickel 


The production of this metal in 1915 was much greater than in any previous 
year in the history of nickel mining in Ontario. Of nickel-copper matte the output 
from the Copper Chiff and Coniston smelters was 67,703 tons, as compared with 
welov tons i 1913,-and. 46.396 tons.in 1914. -In 1913° and 1914 the nickel 
eontent of the matte produced was 24,838 and 22,159 tons respectively, while in 
1915 the quantity was 34,039 tons, making the total production of nickel from 
the Sudbury region 23720414 tons up to the end of 1915. So unprecedented an 
increase in the production of nickel, owing to the higher prices prevailing and the 
unusual demand for nickel-steel for armament and munition purposes, is a direct 
outcome of the great war now raging. 

In addition to the nickel from the Sudbury ores, there was produced within 
the Province, for the first time, metallic nickel obtained by the refining of cobalt- 
nickel arsenides from Cobalt, Ontario. This metallic nickel, amounting to 11,905 
Ibs., was produced by the Deloro Smelting and Refinmg Company at Deloro, 
Ontario. 

During the year the quantity of nickel-copper ore raised was 1,339,322 tons, 
of which 11,923 tons came from the Alexo mine in Dundonald township, and 
13,348 tons from the Mount Nickel mine operated by the Sudbury Leasing and 
Development Company. Ore smelted by the Canadian Copper Company at 
Copper Cliff and the Mond Nickel Company at Coniston amounted to 865,169 and 
407,144 tons respectively. The production of the different mines is shown in the 
following table :— 


TABLE VIII.—NICKEL-COPPER ORE: RAISED IN 1915 


Canadian Copper Co. Mond Nickel Co. 
= Tons : Tons 

Mine. (2,000 Ibs.) Mine. (2,000 Ibs.) 
Pre eirvotien te cts oe os an tis ee SA 778, 976 GarsOliiris tc eeetishs Sela setts 193 , 562 
BS iES7oNk 9 AD Wt aly ental aia oie Ee 104,550 Kinicwoodee aac motets ao 38,448 
ee ae ae ee Le. oe 55,923 VICTOR iat Ore Lesa onc orate. 58, 248 
MecIN Manors es aie oe eee te 889 WIOT DHane GOI ae tere Secs teas 2 49 ,739 
| TeV aCK. occ cee cess eev ees 31,755 
PO UAMGC OC ir «ae os 940,338 SECO came erie c wteiscase ticle el 1,961 
Savio 
be AERO 5 Wee Mins sand aye Slee 11,923 
SAV OU teaNICK Cle saccetibic tosses | 13,348 

*Ore purchased by the Mond Nickel Co., and. |——————___—________|—___—____ 
treated at Coniston smelter. | ELYOsGaa, Marae eraccre: as, case | 398 , 984 

Iron Ore 


The production in 1915 came from the same three mines as in 1914. Of the 
394,054 tons of iron ore shipped 88,322 tons went to the United States and 
305,732 tons to Ontario blast furnaces. The total valuation was $764,515 or 
. $1.94 per ton. In Table I—Mineral Statistics for 1915—the value of exported 
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ore only is given as the remainder wert to Ontario smelters for pig iron manufacture 
and its accrued value is given under that heading. 

During the year 392 men were employed at the mines, and wages amounted to 
$224 306. 
The following is a lst of companies operating in 1915 :— 


IRON MINING COMPANIKS, 1915 


Name of Company. Name of Mine. Location. Se ae 
ar = ae Helene is.cte Michipicoten ..| Helen Mine. 
Algoma Steel Corporation, Limited...... Mae Diev:. asec. Michipiéoten ... Magpie Mine. 
Moose’ Mountam, Limited... 0... 02. 000s Moose Mountain) Sudbury dist...) Sellwood. 
J 


Pig Iron and Steel 


During 1915 Ontario blast furnaces smelted 916,399 tons of iron ore, of which 
only 293,305 tons or 32 per cent. was of domestic production. The Canadian 
Furnace Company used imported ores entirely. The other iron and steel plants 
smelted some Ontario ore, the largest consumer being the Algoma Steel Corpora- 
tion, which used domestic ore to the extent of 63 per cent. of the entire amount 
smelted. Scale and mill cinder produced amounted to 13,720 tons. Hmployees, in 
blast furnaces only, numbered 563. 

The total pig iron product was 493,400 tons valued at $5,910,625. Crediting 
32 per cent. to Ontario ores, the resulting figures are 157,888 tons worth $1,891,400. 
Heretofore the entire output of pig iron has been included in Table I showing 
the total valuation of the mineral production of the Province. 

Karly in the year the iron and steel industry recovered from the period of 
depression following the outbreak of war, and prices rose abnormally as a result 
of the great demand for iron and steel in the manufacture of munitions. Of the 
total pig iron production 329,974 tons were used in making steel. 

The following figures summarize the details of the iron and steel-making 
industry for a five-year period :— 


TABLE IX.—PRODUCTION IRON AND STEEL, 1911 TO 1915 


Schedule. Pet LOU eee ealo 2 1913 1914 1915 
Oniariowwre sSiielted a... cs «ae eee tons 67,631 | 71,589 132,708) 163,779 293 ,305 
MOreIPH Oressiiel ted... <4 oc site aes fs 848,814 | 1,062,071} 1,095,561} 752,560 623 ,094 
Dimestone tor flux.+: 1. cele ou oe oe 275,628 305,509) 851,741) 252,258 215,686 
Gok ees arta ce 1 SO eee eee oe 577,388 660, 248 706,852) 590,902 486,022 
Charcoal s catasieie see see bush |1,666,897 | 1,886,748) 2,206,191) 920,045 | 1,314,957 
Pig ir Ol eerste tees oe eee ee tons! 526,610 589,593) 648,899) 556,112 493 , 400 
MA INEsOLs DLE ILO seas Sok. to ae), deere $ |7,716,314 | 8,054,369) 8,719,892|7,041,079 | 5,910,625 
SECC he cera vinden cnikie o ceo matet nie oe tons| 861,581 457 , 817 648 948) 479,320 471,059 
WADILCUOIES TOGLs. wc te eae ee eee $ (9,505,013 | 8,071, 339)11,230,109|7, 786,303 | 7,618,272 
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The following companies were producers of pig iron in 1915:— 


MAKERS OF PIG IRON, 1915 


Name of Company. | a et ae ne Location. 
Pata GeRIeC OL DOLALLON eeimers << cise sy ae chon os DB Coke = sa: Sault Ste. Marie. 
Mana IaNee UINACes OOM. take cores males ohn ees 1 Sky aia Port Colborne. 
Pe TeUITC AT USL TOUS Ot cies cies roreiasaein Tete cie eas eee 1 Charcoal ..| Deseronto. 
Mteel. COM Dally Ol. Callaga. 1. cs 2c.os 6 cet ee eee 2 Cok ethan estes Hamilton. 
Molybdenite 


Molybdenite (MoS,), a sulphide containing 60 per cent. molybdenum, occurs 
in thin, bright, non-elastic, lead-coloured flakes, which are easily scratched by the 
finger nail and bend readily. It is more commonly found in irregular lumps, 
easily cleavable into thin leaves. When molybdenite contains no mica or other 
substance harmful to steel and difficult to separate, it is most valuable. In the last 
report, Vol. XXIV, Part I, pages 52-54, reference is made to the sources and uses 
of molybdenum. The only production of molybdenite in Ontario, prior to 1915, 
was confined to the years 1901 and 1902, when ore valued at $1,675 was marketed. 

The great demand for molybdenum, incident to the war, is due to the difficulty 
in securing sufficient tungsten for the hardening of tool steel. Molybdenum serves 
the same purpose. The Imperial Munitions Board, Ottawa, is in charge of pro- 
curing supphes from Canada for the British Government. 

Molybdenite in 1915 was shipped in the form of ore and concentrates, the 
latter containing 85 per cent. or more of MoS,. Ore shipments amounted to 192 
tons valued at $12,859. Concentrates amounted to 1,068 pounds, worth $1,240. 
Concentrating was done by the Orillia Molybdenum Company at Orillia, and by 
the Ore Dressing and Metallurgical Division of the Mines Branch, Ottawa. The 
following is a list of the producers of molybdenite: 


MOLYBDENITE PRODUCERS, 1915 


Name | Location of Deposit. | P. O. Address. 
Lene LCST JGR Week NE cat, Aas ka ee Heel Gest Pater. aon wer. Enterprise. 
Jamieson Syndicate (J. F. MeKenzie, Manager) .| Lyndoch tp. ........ Orillia. 
amy err ar ATUR see abe Zanet eA ehyce eho m 8s) aes ial ehgone ae ATC Tipe UD taded eta lete pose y ne Toronto. 
SE Re cee anise, nig are datas BON he o «'s 6h 6 no abies Mount St. Patrick ..| Renfrew. 
UE Rdg: Cee oes Be PN An NEED Garett veh irs nigel es Peterboro. 
BeetcolMeand ellattj Henry. . tos sais ti. s Ba OO ty tPigetce ote es Toronto. 
Syetanciiy, ae Sit eta aes aie Sages oe ie aie gn Ar Rg ei DCT Ome Sein. cacic.s fates 417 Fifth Ave., 

New York. 

DiecclleA Jeet. and Ponton, Douglass 2.’ 2.6 i IN Gr leniGliaea.s As ecke, ces act's Toronto. 


Ontario molybdenite deposits are widely distributed, as will be seen from the 
investigations by A. L. Parsons, of the University of Toronto. His report, appended 
herewith, is preliminary to a fuller one which will appear in the Twenty-sixth 
Report :— 
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During the month of May and part of the month of June, 1916, the writer was engaged 
in an examination of the occurrences of molybdenite in eastern Ontario with a view to 
ascertaining not only the mode of occurrence but also the possibilities of production of this 
mineral which is in considerable demand at the present time for the manufacture of high- 
speed steel. In the present state of the industry it is difficult to accurately judge the 
possibilities of old prospects or even new ones upon which only a little work has been done, 
as most of the high-grade molybdenite has been removed from the older prospects and the 
remaining material has been oxidized and to a large extent washed away, while in the newer 
prospects it is seldom that fresh molybdenite shows on the surface, and it is necessary 
to estimate the quantity of rock that has been removed and then estimate the proportion of 
high-grade ore that has been laid to one side. In either case the results are likely to be 
fallacious, with the probability of minimizing the quantity of molybdenite present. 

In view of the demand for molybdenite for munition work, this preliminary report is 
submitted before the completion of the work so that those interested in the development of 
the industry may havé a lst of the known occurrences to guide them in their search for 
properties and also that the prospector may have the common association well in mind. 

With but few apparent exceptions to the rule, the molybdenite of eastern Ontario is 
intimately associated with pegmatite dikes in the gneisses and crystalline limestone, probably 
of Grenville age. In case limestone is present it is usual to find that the pegmatite is not 
directly in contact with the limestone but is separated from it by a band of pyroxenite which 
is presumably due to a chemical reaction between the pegmatite and the limestone. Where 
this pyroxenite is present it usually carries the greater part of the molybdenite and with 
it considerable quantities of pyrite and pyrrhotite. In certain instances brown and black 
mica replace part of the pyroxene. When lmestone is absent and the pegmatite has intruded 
eneissic rocks the pyroxenite band is seldom present and the molybdenite is in the normal 
pegmatite, but in only one case did the writer find an outcrop where no trace of pyroxene 
was to be seen. In the more normal pegmatite deposits tourmaline is frequently associated 
with the molybdenite, and in certain instances the pegmatite becomes more siliceous until it 
appears to be an ordinary quartz vein. The deposits at Net Lake, near Timagami, district of 
Nipissing, appear to be an exception to the pegmatitie origin of the deposits. At this place 
the molybdenite is present in a series of gash veins of quartz, which contain in addition 
small quantities of gold and copper, the latter being*in the form of chalcopyrite. Whether 
these veins are pegmatitic in origin is not definitely known, though such an origin has been 
suggested for some of the gold veins at Porcupine.“ In case the pegmatitie origin for this 
deposit can be shown, the deposits of eastern Ontario may all be grouped together as being 
associated with pegmatite. 

A list of localities where molybdenite has been ‘found in Ontario is given below and 
brief comments are made concerning the development of some of them. 


ADDINGTON COUNTY 


Sheffield township.—Lot 5, con. XIV. Chisholm mine. About a dozen men were working 
in clearing the pits and in regular mining work. The old stock piles were being cobbed and 
the high-grade ore shipped. ‘The mine is being operated by the International Molybdenum 
Company, Limited. 

Lot .., con. .... On the farm of Timothy Dwyer is a pit about 8 x 10 feet and 10 feet 
deep, at which some molybdenite was seen. Not working. 

Lot 8, con. XV. On the farm of Matthew Spratt a pit about 10 x 20 feet and more 
than 10 feet deep was sunk in pegmatite by L. L. Cailloux. The bottom of the pit was filled 
with water. 

Lot 12, con. XII. On the farm of A. Kellar five open cuts have been opened up by 
O’Briens-Greenfield, of Superior, Wisconsin, and about 160 pounds of pure flake have been 
taken out in the prospecting. Five men were working at the time of the writer’s visit. 

Lot 15, con. XVI. Owner, Wm. Wager. Property not visited. 


VICTORIA COUNTY 


Laxton township.—Lot 5, con. XI. Two mines are being developed at this place, one on 
the farm of Wm. Adair by T. Horscroft; the other a few feet away in Mud Turtle lake by 
Douglas Ponton and A. J. H. Russell. At the time of the writer’s visit, Mr. Horscroft was 
just installing a pump and had done very little work, but the writer was later informed that 
he had taken out ore which was being shipped to the Mines Branch, Ottawa. Little could be 
seen of the association, but a small pegmatite dike shows up and a few flakes of molybdenite 
were found in pyroxenite above water level in the pit which had been opened. The other 
property, under the management of Captain Russell, was not working on account of the 
high water which had flooded the shaft. This shaft is about 50 feet deep, and encounters a 
micaceous pyroxenite containing considerable molybdenite. Several tons of concentrating ore 
were in a stock pile. j 


*Report Ont. Bur. Mines, Vol. XXIV, Part 3, pp. 28-30. 
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Lutterworth township—Lot 7, con. X. On property belonging to A. Y. Hopkins, of 
Kinmount, a small opening has been made in a small quartz vein in gneiss. Some molybdenite 
has been found, but probably this vein is not economic. There is, however, a larger mass of 
pegmatite a few rods to the west which might pay for further prospecting. 


RENFREW COUNTY 


fagot township.—Lot 15, con. X. Owner, Samuel Hunter, Calabogie. No work has been 
done for some years and the deposit. does not appear to be economic. 

Lot 28, con. XII. On the farm of John Culhane, Ashdod, development work has been 
done by R. R. Gamey. The molybdenite occurs in a pyroxenite mass adjoining pegmatite. 
Mr. Culhane informed the writer that about 200 pounds of pure flake had been taken out. 
There is about a half ton of concentrating ore on the dump. The pit is about 40 feet ae 
by 8 feet wide and averages 4 feet in depth. 

Lot 27, con. IV. On the farm of Wm. Warren development work has been done by 
Mark J. Paterson and Sir Henry Pellatt. The pits were filled with water and the 
molybdenite-bearing rock was not seen in places. Several tons of low grade ore were seen on 
the dump. 

Lot 25, con. IV. On the farm of Mr. Morin of Springtown. Property not examined. 


Brougham township—Lots 35 and 36, con. XIV. An open cut about 10 x 70 feet has 
been excavated by Legree Bros., Dacre, in a micaceous pyroxenite. About 8 tons of ore 
running possibly 3 per cent. MoSs, together with possibly 400 pounds of pure flake, had been 
taken out and laid aside for shipment. The property merits further prospecting, and the ore 
should be shipped to prevent loss by oxidation. : 

Lots 16 and 17, con. XI, and lot 17, con. X. Owners of mineral rights, International 
Molybdenum Company, -—Limited. Development work is being carried on under the super- 
intendence of J. C. Murray. From 20 to 30 men are employed. The molybdenite is in a 
series of parallel pegmatite-pyroxenite dikes, and at the time of the writer’s visit the work 
had all been by stripping and open cuts. More than 200 tons of concentrating ore have 
been shipped from this property. The writer was informed that a shaft was started after 
his. visit. 

Lots 7, 8-and 9; con. XJ, and lot 8, con. XII. The Rentren Molybdenum Mines, Limited, 
under the superintendence of Charles Spearman, are working on a low-grade pyroxenite 
which hes between Grenville limestone and pegmatite. Several carloads of concentrating ore 
have been shipped from the property. <A drift about 60 feet long and a cross cut about 
90 feet in length have been driven into this deposit and two holes have been put in with a 
core drill. The deposit as exposed is about 600 feet long and 40 feet wide, and apparently 
offers a large tonnage of concentrating ore. Preparations were in progress for the erection 
of a mill, and two boilers were being installed. It is proposed to use the Elmore (flotation ) 
concentrator in the mill. Preparatious were being made for the sinking of a shaft. 

Lot 15, con. XI, known as the Connelly-Chown property. Two pits have been sunk on a 
couple of narrow pegmatite dikes of apparently the same character as those on the adjoining 
claims, which are worked by Mr. Murray. 


Bromley township.—Lot 24, con. V. Lessee, J. E. Cole, Renfrew. Development work 
is being done on a large mass of pyroxenite and about a ton and a half of concentrating ore 
has been shipped. 


Blithfield township—Lot 29, con. I. Some development is reported on the farm of 
Thomas Quilty, but the property was not seen by the writer. He was informed, however, 
that further development work will be done during the summer. 


Griffith township.—Lots 31 and 32, con. V, and lot 31, con. IV. Owner, W. J. Spain, 
New York city. Manager, George R. Gray, Dacre. The molybdenite is in two dikes of 
pegmatite and pyroxenite in gneiss and erystalline limestone separated by about 10 feet of 
gneiss. The two dikes together give a width of about 25 feet of working ore. The 
molybdenite occurs in extremely large flakes, some of them being more than a foot across. 
Masses of nearly pure molybdenite weighing as much as 50 pounds have been taken out. A 
mill has been erected and was nearly ready for work. As much of the flake molybdenite as 
possible will be picked out on picking belts, and the remainder, after passing through rolls, 
will go to a Hooper Pneumatic Concentrator. 


Lyndoch township—Lots 5 and 6, con. VII. Jamieson mine, operated by the Inter- 
national Molybdenum Company, Limited. Idle at the time of the writer’s visit and workings 
filled with water. There were 57 sacks of low-grade ore ready for shipment and a few small 
piles of ore to be cobbed. This is looked upon as one of the promising properties. 


Matawatchan township—Lot 3, con. VI. On the farm of James Wilson one shot has 
been put in a pyroxenite mass. Mr. Wilson’s son told the writer that 2144 pounds of pure 
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molybdenite had been taken out. The rock that had been blasted out appeared to have run about 
Y%, to % per cent., and showed flakes of molybdenite scattered through it. The pyroxenite 
is on the margin of a large pegmatite mass and is from 40 to 50 feet wide. Nothing definite 
ean be said as to values at present, but there is a possibility of a large tonnage of low- 
grade material. Further prospecting is desirable. 


Miller township.—tLot 3, con. —. On the farm of Thomas Armstrong a pegmatite dike 
has been opened up by C. G. Shannon, of Kingston. Some molybdenite was seen, but the 
property does not appear to be high grade. 

Lot 3, con. 8. Property not visited. 

Lot 5, Northeast Range. Not visited. 


Raglan township.—Lot 27, con. IX, and lot 27, con. X. Three pits have been sunk on 
these properties and molybdenite is on two of the dumps. The best pit is on or near the line 
between the two properties. The dike is about 4 feet wide, and 30 to 40 tons of rock have 
been removed, and possibly a ton of 3 per cent. ore hes on the dump. The other two pits are 
on concession IX. John Windle owns the lot in concession X and .H. Liedke the lot on 
concession IX. 


Ross township.—Lot 22, con. II. Owner, John Rose, Haley. An open cut has been made 
in a pegmatite dike from 2 to 4 feet wide. The cut is about 50 feet long and from 2 to 8 
feet wide. The part showing molybdenite was under water. <A ton or so of concentrating ore 
was on the dump. 

Lot 7, con. IX. Property not visited, but the writer was informed that no work had been 


done for several years. 


Sebastopol township—Lot 18, con. VII. On the farm of Edward Ziebarth are two 
small dikes in gneiss and crystalline limestone. Some molybdenite has been found, but 
further development is necessary to show a sufficient quantity for commercial purposes. 


HALIBURTON COUNTY 


Cardiff township.—Lot 12, con. XI. Owners of mineral rights, Matthews and McMahon. 
An opening from which possibly 50 tons of rock has been taken has been made in pegmatite. 
Some large flake has been taken from this place and a small amount of concentrating ore is 
on the dump. No estimate could be made as to values. 

Lot 11, con. X. On the farm of Alex. Evans a shaft has been sunk and an open cut 
has been made, but the property has not been worked for some time and the workings are 
filled with water. A small concentrating plant was erected containing a Wettlaufer crusher, 
12-inch rolls and a screen. Several tons of finely pulverized ore containing small flakes of 
molybdenite were stored in a bin. 

Lot 18, con. IX. On the farm of John Mooney is a mass of pegmatite, in which scales 
of molybdenite are visible. No work has been done on the outcrop. 

Lot 6, con. IX. Owner, Walter R. Kidd, Paudash. An open cut has been made upon 
two parallel pegmatite dikes, each about a foot wide, in gneiss. 

Lot 11, con. V. Owner, Walter R. Kidd, Paudash. Two open cuts or pits have been 
made upon a deposit similar to the last mentioned. 


Harcourt township—Lot 3, con. I and II. This is the property formerly worked by 
S. Dillon Mills and described by him.* In the main workings little molybdenite was to be 
seen, but at one of the workings further south a considerable quantity of rich ore had been 
laid to one side. This ore is a concentrating ore, but the writer would judge that there is 
from one to two tons of 15 per cent. ore at this place. 


GENERAL. 
Other localities which have been mentioned in various reports are noted below, but 
in most instances the deposits are probably not of economie importance. 
Anstruther township, lots 24 and 25, con. XIV. 
Beatty township, lot 4, con. I. 
Belmont township, not far from Cordova mines. 
Big Duck lake, north of Schreiber. 
Black river, Lake Superior region. (Probably the same as Terrace Cove.) 
Carlow township. 
Craigmont, Raglan township. 
Digby township, lot 16, con. VII. 
Dungannon township, lot 25, cons. XIII and XIV. Visited, but no molybdenite was found. 


* Report Ont. Bur. Mines, Vol. XI, p. 45. 
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Foley township, lots 32 and 33, con. V. 

Graham township. 

Gull lake, northeast from Dryden. Not visited. The writer was shown good flakes of 
molybdenite from this locality several years ago. 

Kirkland lake, district of Timiskaming. 

Lake of the Woods region. Several occurrences are known and have been visited by the 
writer, but with possibly one exception they are not economic. 

March township, lot 6, con. II. Not visited. 

Molybdenite lake near Michipicoten Harbour. 

Monteagle township, lots 26 and 27, con. VI. Visited, but no molybdenite found. It is 
also reported from lot 6, con. I. 

North Crosby township, lot 14, con. V. 

Bear’s Passage, Rainy lake. 

Smooth Rock lake, Manitou region. Not economic. 

Somerville township, lot 3, con. A. Visited. No molybdenite was found. This was the 
second locality at which molybdenite was discovered in Canada. 

Swastika, district of Timiskaming. 

Talon Chute, about 25 miles east of North Bay. Dr. T. L. Walker reports that he fonud 
graphite but not molybdenite. 

Terrace Cove, Lake Superior. This was the first locality at which molybdenite was dis- 
covered in Canada. 

Worthington mine, Sudbury district. Not economic for molybdenite. 
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CONSTRUCTION MATERIALS 

Nowhere was the depression in business resulting from the war more keenly felt 
in 1915 than by the producers of materials used in the building trades. The 
production for 1914 was not greatly affected, but during 1915 building operations 
were almost at a standstill. This condition is reflected in brick and tile production 
which fell to about one-third that of 1914. Lime, stone and cement production fell 
off, but by lesser quantities. In the city of Toronto building permits which had 
advanced rapidly between 1909 and 1913 from $18,139,247 to $27,401,761, de- 
creased in 1914 to $20,694,288, and to $6,659,383 in 1915. The end of the year, 
however, saw a general revival in business and 1916 opened with optimism. 


Brick, Tile, Sewer Pipe and Pottery 
Of the brick and tile works in Ontario about 30 per cent. were idle in 1915, 
while, in most cases, the output of the others was materially reduced. The 
average valuation of common brick was $7.96 and of pressed brick $8.75 per 
thousand, as compared with $7.99 and $10.66 in 1914. 
The following table shows the comparative value in dollars of the 1914 and 
1915 production :— 


| Brick. | 
| . | Drain Sewer 
Year. | Fancy, Terra Pottery. | tile. pipe. Total. 
Common. | Pressed. | Cotta, ete. | 
$ $ | $ $ $ 

| | | | | 
1914... 2 336,207 | 656.944 | 237 ,440 | 25,720 | 277,530 | 571,756 4,105,597 
1915..| 763,591 | 217,350 158 ,515 49 ,387 321,258 | 361,283 1,871,879 

| | 


As regards the raw material used in common brick manufacture the following 
table shows ate | kinds Sy, ed :-— 


Clay. | Shale. Sand-Lime. | Cement. Totals 
No+ of Brick—M. eee | 85,976 2,450 3,360 181 91,967 
WA lUelS 27 es ta ee ee eee 686,832 51,026 22,840 | 2,893 763,591 


LABOUR AND FUEL COSTS. 


Workmen employed. Gos lean 
Weer | Wood. (Colca! Sato Gas.| Fuel Value. 
No. | Ye: 
| Cords. | Tons. ( oM. cus tt $ 
LOL S508 writen 2,523 | 978 ,498 65,079 | 67 , 226 | 140,835 576 ,334 
39 BG : oats ; | 
[ESE (SESESESGEE GSnenEEREEEE Gemmeemeeres eee : 
1 See se | ibaa | 445 ,726 31,994 | 34,656 | 297 , 288 | 265, 007 
Re 
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The above table apples only to common brick and tile works. Cheap fuel is 
vital to economical production. Wood alone was used in 61 plants, coal or coke 
in 14, and natural gas in 21. Some 43 operators used coal or coke in addition to 
wood. 

Although some of the larger brickyards operate practically the year round, 
the season for the small plants is a short one. The average run in 1915 was 
109 days. 


Following is a list of the brick and tile manufacturers reporting to the 
Bureau :— 


BRICK AND TILE-MAKING PLANTS. 


Name. Address. Product. 

PULLER SOLOMON. 1": Ss save ss alae ssh 00 8 RAL OF Ge ecc tee. a. tene Brick. 

sya iy, Baie ere ir Pree o: oa Cee are Monte Wil tani Ps. s occas: Brick and Tile. 
Alvinston Brick & Tile Co., Limited ..Alvinston ............. Brick and Tile 
JUSTE WOT od 8 Co Sees an a ae a a Te teense ws cies ce eres, « Tile. 
prmcbronve- Geos Hive. 56a) si. dee as Brigden ors, 24,5 il. s.clce - Hollow Blocks and Tile. 
CIRCE VCELECERCE SS stile cinta ce Terni ve, 88a wie t¥ienale Maueecasy: 5 SOR Rly ec Brick. 

PPT AVCLE Cpe MCSae Ea ch ecatate cna'e ot tvesnicnesyes oats Bre G BURG COS Th we a, cies ennre Brick 
Sere rem PTC? G- Ot. «mc oles 6 ore pias SOMO Gees tte ives crass antes Brick 
Mes eC LOR R WV LLLIA TIS Semi tt s ietenx sxzhe Kce ts. che. 95s Cheslovatron stein. <2 scsi eat Brick. 

LEUNG Se ate ye iodo Wat Ag rien arg ena Parkhill¥ae.. 25% fees. Brick and Tile. 
Hs OTR OOS ire. Fe adalisfiares oP ca oes coc, wha elalconio ce FATT PEVO Digtetes ora ete 3 am ie Brick and Tile. 
“LAGE TBS Groin agian ie ees Oikos Casselmanaeect. -ncteng ents Brick and Tile. 
Bartonville Pressed Brick Co., Ltd. ...Bartonville ........... Pressed Brick, 
Se CIeh Gem Lipa Orton ad welll «ake els, dieajs terete Seis Orwellmarss tis, aets-siesele soe Brick and “Tile. 
vem Lote oe ers aie eis cis aon So co. oe a erebe”s ao Paislciyeae tis scck rere ess Sete: rick and Pile. 
Eo G LMS tee OCR CONS ert) arittustvele «is.s sis Sie 3 OLOULO mer ste caterer Brick. 

ESOL SOMME TLOSM ade %\ ooo cmere rec ec ts tov ones CEL OMe ae etn ants mis. tice Brick. 

UBS GS 1 DEO On ie sah race ra et eae ea TaiGair, eae 0; 82 a. een Brick and Tile. 
OP OT pets TOSse.., .0e0 ars RMSE si thse. 6 axuiiore South woldsger sc cit sa. oct. Brick and Tile. 
Niu Come a TELL Mere, ersre att oT, wie sfiga tsa, IWO CEES OC aran sareisce suctemels Brick 

Ee AUIIC rE COC MEL sem cts owieratere ics “sls 9 obs 084 PROMO U Tye ett ol ieee Brick. 

Ree Wr Lm GEREN, wlsle are a Se" toast ea eer, War kd al@meetrcchs. etetrone. Brick. 

fram pron. iressed« Brick, Co., Litd,..... Brampton? 4.22. ic... Pressed Brick. 
Brandon Pressed Brick & Tile Co., 

GUA OOM rnscga ee ote 8a, esis ccs ssheg enya’ ss DIGI LO Meee ters tan acer ciate oa ere Pressed Brick. 
Siranigord, Brick: Co,,, Limited %..3..)..- Braritlord whos vert veisies ts: Brick. 
UEMeLVIS LL ue LS OIL) ren oes cteeer ha ahs creel nfs ereys os ian eg alls: oes ceo mai oe Brick and Tile. 
MOTE LINC) SERV Vio tals acces sitar e s whac's sie SB, Oe ye 08 SWE TTI Tames eae tes, castors 0.055 Brick and Tile. 
MUsEOWINE TOS DICKS COs te a ete ate o.c. 8s 03 ae Wieste LOTONTO tart «i aces wae Brick. 
rowsscombhe. @& Ons; Ee. aah a+: « o Car cillgetreters let are. Brick and Tile. 
BS Ee ISCOUIDO, 6b). -IN.) s.cmscrs as isin seer tol Paisley, R.R. No. 2 ....Brick and Tile. 
Btchatate Dros. &- CO} sieve 80 wes me one FUGSSa LOTR rome, cicrareis ahs. soe Brick. 
ie OME G Bers twas eof tical sais «anise oie ete Porte ROWwalbtss... oie se Brick and Tile. 
BV Ii) one, ok go eiete isis ope oo Crnvedei a, «etoce NOT OULO mre ct sire ane te us Brick 
am CluM lari Clos GOO, 5 1%. wistele article's sss 0's OTOMLO Me ened crater tetera Brick 
Soa omit acme Ps) OUVET. fed. cect a ete so 0a os 8 ULE Ceeeneee tie Pacer, aes Brick and Tile. 
SPOT OGR MN OLE Bic caticievere cies, cole se legole o Wrestedorneatr. sa ates. © Brick and Tile. 
CCW LBS UR 2 ae ne ears ee TL OTTISOUT Gomeisetes we ect, 4 Brick and Tile. 
Canadian Pressed Brick Co., Limited ..Hamilton ............. Pressed Brick. 
SoLeneari st LOSES os «ie dae otis vis te sess teks Phiaanesya Leman sicrsns sees oo Brick and Tile. 
Consolidated Brick and Tile Co. ...... West se Lorontom a.0.is7 45 Brick and Tile. 
SEROTEC MLV pee EL Ser nest tar si c-loca te tate cle: atcha. al ore) ance Hanitl tones aoele sae atoe Brick. 

ROCCE OUS ol bus cry: 9% 0, oe) s! Orostest a's» © 0.8 Catan 2 has co te eee Brick. 

Dien rOrdg OVS sew cercii. se Pees 6 aus ek woke TRAE OMe tesp cupke acre oaks Brick. 

*Credit Forks Tile & Brick Orn abd ares, LOLOTU Omen, eter aie? ofelane S Brick and Tile. 
Re MOV ITA Ao Wares) saiensttra ne ielet oy ohe.s 3 ores POLO DCm? seins ces Brick. 
Cumberland, UMN] Sa ra ea eise Couee’ opens has ees Wet tOWe law cei act ors cies Tile. 


ROT AG Ee SUOSM ie eee Nae, ee igh anc tiny crebess PeLOTDOROus aes cie'e ye te o's Brick and Tile. 


*Not working in 1915. 
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Name. Address. Product. 

* Davenport, : Bx io) ae cicnles whet ciaeie see tee CJEWGLIS tn mia eae ame re Brick and Tule. 
DellérdeSanss Gor sas «nn eee eee IN OT VACHS vesiers secre: Brick and Tile. 
e Doller, Writs Elis racigeste ns earns le eee PIROTROS LO. Sstaeer ere apaioeets Tile: 
*Dominion Bricki& Tile-Co.,-Litd:". . <2). reg aioe. wis aoe ees Brick. 

Dominron Sewer, Pipe; Com Limited. 22 VV aberdowsl srttr. anette Brick. 

Donaldson: Brose. 2 as wire ete ean a oe Harriston, R.R. No. 4...Brick. 

Don Valley: Brick WOrksS so. scutine o= FPOQMOTGCI fy. aetecsen ities Common, Pressed and 


Fancy Brick, Porous 
Hollow Blocks, ete. 


Dublin Brick <a Dile> Works™. Ge. sae PS [Viol bhai? Seacppery per a At Brick and Tule. 
Enotes Wiliams. ance cree ees Glenannanys.e turers Brick and Tile. 
e Emard, “Dreme gouiennu. fx. sete ators cite aay HUTT OS. ceo, er apeeuarens Brick. 

OTHIAN | LODO ae nes eee ee Dilys Marya sos set me «obras Tile. 

*Fort William Brick.& Tile Com. 23. 5:. Gee ties Wat LLU are nee cere oe Brick and Tile. 
THO x Gite) oo aheie onus auetone, age Be hae Cites Dresden Greate ire eee Brick. 
ramet. Dies aie potas atic e aretet aces NEPAChlOY Snes ate ves oe Brick. 

ETASer, -CHAS: sarah sles W acate we Reale ae Bist eterna ...Brick and Tile. 
Freek > Willian gn ese creat seas ee Barrow ent ve te ater Brick. 

A seb i ool bg Ch geal Ola ted Pte Rah Cet > Cie, a aquest ELA mi Gon sear erste suey obs Brick. 

RUrVUE RTOS Aaterese sediels <i-Pege eakets Grecauets (6 ies Elam, Ore sae «eee os Brick. 

PrOst GOG.c blog tettrep este anv h Sis ure anroes TL OTORtO mr mt eia . Babee oye Brick. 

Puiller* Geo set. de ataehe sass ee Saree tees Belwood, R.R. No. 2 ...Brick and Tile. 
Gardiner, Williatige. +s eee see nena 2 Blenheimige corse ete eee Brick and Tile. 
George & Sons, Mrs. Di, 2. ein... Mossley, R.R. No. 2 ....Brick and Tile. 
Govenlock Jou. sep. mae cs ee nines Seaforth, R.R. No. 1 ...Brick and. Tile. 
PAO Wiel TLLOCK tthe sintetcce's clekey,) stare avi a eeees West. Fort William ....Brick. 
Hallitistate,.lilenwmtce cle cel eee CobOUri se aa neater ee Brick and Tile. 
WoL ANE: A iycat sate eee A ad ee pe Combene. 25 eb ee Brick and Tile. 
*Hallman, J. B. pga a Ag RAR ea ae ELaDOVEYs ccceists cs toaiet cet Brick. 
Hamilton Pressed Bricks Co... Limited ,.tiamiltons et. stems ae Pressed Brick. 
Hamley; #l0is Eliade aneraee aes ores ack sce Bowmanville] <2... 2.0. Brick and Tile. 
Hancock ¢ WiAlltaih pe 0 eacrere etre ae trea Hamil ton seve. sci e Brick. 
MOarOOUry DriCie OO. smitten. .cne eer TOTOR LO metcaees ie Sty aa Sand-Lime Brick. 
Hepworth Silica Pressed Brick Co., Ltd.Wepworth ............. Pressed Brick. 
ea Wille Seon) AICS amet trey sieve MSOC Banton mes cis eecteeer Brick and Tile. 
Hil BrOSela ig oteker ta here cee eta eee FiSSOXe8 sceactie a chee et eee Brick and Tile. 
TAU Les POS eater thoes stevens Sea aes teks hanced coal Coatsworth, R.R. No. 1..Brick and Tile. 
PEL RO AIL OT aay sn oe eeteates Kee aad, Parkhill aie et. Serre Tile. 

Hindex BEOSS <cihicc on santas’: © stecte erect Wests oronton,.2oe ete Brick. 

TLIscOCKs Gi SOUSWs are aieavieue sao eue ots esc toto tote CODCULSSY ssa ey teeter Brick. 

EI ich eM rete Usa Tie. «ete cen 6 ate eaters RIGGELOWIE Dads ade sletetene re Brick and Tile. 
FRITCh se LINO Sees Peace axe cet ta ete ee es Stabs IsOMAS” cals leeebetaceken: Brick and Tile. 
TH OHPEG SOc Rs, nie poorer ee ees Es1S HOTS ee ererenees eRe Brick and Tile. 
Holton: red 2H ti. stent tc tee Clifford, R.R. No. 3 .... Brick. 

Holton Hie hs? eral et eerie cee Clifford, R.R. No. 3 Lala; 

ewlettj< Ur edig texte eta eae ere POET OLE oe Seva etter ae Brick and Tile. 
Interprovincial Brick Co. of Canada, 

Tami ted sanss eos, eects yeaa taney ae Cheltenham> a iisc. aie sae Pressed and Fancy Brick. 

PAMUCSON a) Al Awe se einyeete strate acatel deste TOWLE Ware vorcrse etiam Brick and Tile. 
ICN Ter Bd erin 6 OS eel ad Mr i, ASE Delaware, sa. site erie srick and Tile. 
LAS POrSONns eh. cc. cs. eee PRs Kings villésee nt ee Brick, Tile, Cement Blocks. 
DONVIS26 OOM, JOU es Acre ecco teens Dorchester Station -.... Brick and Tile. 
Johnson, James SPE te EN! SA ot Pembroke, R.R. No.3... Brick: 
POL, Lae Ree ee at ae, erent eee Cita pirates arse ste oe wits aie Brick and Tile. 
Kear hOUWY, - thie Soncaa Bere ee are A es Brownsyilleen.. +: akerer Brick and Tile. 
Kingston Brick’ -Tile-Co,, taimited -..5 Kinpston +... ees Brick and Tile. 
ioebel rel Gseplyi 77s 28 ewes. oe eet ee Sta Clements. 4. we ate Brick and Tile. 
ISTUSE SSLOSIGi «0 ce spe Seene weeeee hl teas ee hs Hemondyville U.Va ee Brick and Tile. 
SQV pgs Rover a A§ Poe gare ica ye: Ewan he wae Crediton. East ©. 2..04..% Tile. 


*Not working in 1915. 4 
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Name. Address. Product. 

Od STORE siete sno 6 eve vcs situ oes oan 8 Merrickvillew tas 22502. % Brick. 

Ree ON Si. LOS ae va), ond ask ose sack Rue oon ove PPUiablamea en wands sigs eo Brick. 
Deamineton, brick wn Tile; Co.,Ltd. «2... Leamington 2. <4.05 4.0% Brick and Tile. 
BearuerGales tn Wie sacs na 0% Co eine» EXPOSCLGTs memory iene © attra. ah ore Tile. 

Lethbridge’ Brick Co., Limited -....... LOCLEOE C% saccut see et Gre Brick. 

Oem LLITATING Xe ote hays SR oct iat # e IMO ies eer ok sek aes Brick and Tile. 
PANGSAYy LO PUM ite ca atta e's os cee css Wallaceburg, R.R. No. 2. Tile. 

Lg tafed eeW rca 0 DS we ahem nr rte Bollevalle mrt is < ctt ot tes Brick. 

LESS Sa 0a ne eae oso ipeecmin cre ae a DOT ONG Omen tete aaa st tote los Brick. 

HP sUyvicion OT OOM 2st y's 01 cre cbs cs0 ties okra « HONE COMLRG I oe ais ecnnins Brick and Tile. 
DAR CIA Ve TOS comets crete «, eaiciane Gaiueleiels » ORVEU teers seer erates < tiaseeie's Brick and Tile. 
INCOMING KMETST OS, wa iata ore aie nsle ase 2 EM OSCOUT ES tetr ctagar cite aie ene Brick and Tile. 
BCU IC Coal OId a cer cre Cid rete oraye a eal orieel's ERMOTIG ame thetet cis Shep eiszecap vite Brick and Tile. 
AVES OT 6] Op6 bo BDV Feat US Bic 5 Pn Ai A ea Seddon ccc sans sheer Tile. 
Meuse OUT Ett. tor tc os ese + > ALOT O Reeser tae this eras cokers Brick. 

IM elias O ule careers, sett aiere 6 a) « 2c cite: ns Erin Det Vir. cyst awh were Brick. 

Mann Brick Co., Limited, John ....... rant LON ryt. sais ett: Sand-Lime Brick. 
BVECLUG ELL OM WN Gaede de ramce cle witecey ssetee hats os WiOOOSUOCK oases as « Brick and Tile. 
DCT MOA ULC eat tare eet t he s.c fae epee cea ok Pieanesw il ches cote eee oe Tile. 

VLEET Vlg VViNeTA chen) aa’ ahacor's “oi See aie. cof e o eis 080 NOT ENP AY ar tae oie ots ote Brick. 

NT SG TMC ET OS mee eer, gk i oo ae. ty A OLOW Gmeeiee.. kaart 6 oes Brick: 
Meaiord ~orick Co., Limited’ oo... oS. IMGaT OFC matte re cei. oats Brick. 

Sion lOye DLOSi me LiMMiGOO |<. Je csi ss oles oes COSC lia Ite 2. Biscc": ster sie oe Brick. 
PISMO ere ae this Wee hea eet TTL COD Weer awcs, erastas Foe Brick. 
Biritonebrossedsbrick«Oo., Lamited: 2.0, MIL OM = shar st decent a's Pressed and Fancy Brick. 
BA UEV steered se ae tpctier ska age on lea aicd ovbuie, oe e 38.00 ASTD OCVIIC eee cetatare & voce <e Brick and Tile. 

PLOT ICVAMVY AIR CE lM ccs Sickie Niele ches ae whe tlt ELMO Oban desie gue tecsne's os emer iGlk, 

NT OiLOver Cow SRDTIO LG. «tal. als ale o's oo vie oa PO ROUUO me emails caste cere x « Brick. 
hE (es DBA WR” cin cape e ene Sera gine ear nets ALD Ractreteti tes 5 Sccnrte ste Brick and Tile. 
Napanee Brick & Tile Co., Limited 

CA Clark, lessee.) iis sie sees 6 asi END DANIO qiecee tne espe es Caer Brick. 
National Fire Proofing Co. of Canada, 
MULL OC ete eee tacks eae ee has WA OPS OL Meas abe ieis. torte ses. Terra Cotta, Hollow Blocks. 
Nev Giron DONS tlie Winer: ate tes oa ee eso Aba ger eNEehly A Teepe Sane ce Brick. 
ENGNG ood DG bE 0 ey ae ae Pe Pe LAGE LEOM abusers poo ctawenate Brick. 
DOOM ERA ISG Vi ay a. 5.c i ace iarek Dre wee G olienehers ia wWerc rss Brick and Tile. 
BOR EGI UME AVI prontias. ttre « opttace tence ees WiOOGDTIAS OS arc a cars 2 Cement Tile. 
POO Ieer LV octesetre gat tee. gar cls cee lt «ats My CSU ie OTON COmm castste ss cs 510 Brick. 

BOakyille Pressed Brick 00; ..%, 3. fee COW a OTIS ie ene Brick and Tile. 
OV CCeS OTISCSW ING Ual ot ccsin antes bs toe cdhors ted ASSIS aw ae ee snal a oe Brick and Tile. 
BOLO ATT TOS a ste ete Asm Ce chee ate ELS PLATA OU ete a. aia a ts dacs Brick. 
sOntamos National Briek.Co., Linnted:..Cooksville 2. ...0e02. Brick. 

Ontario. Paying Brick Co,) Limited ....West- Toronto .... 5... Paving Brick and Blocks. 
SOV AR EIN, SAME Se MR A nA Per OUCS iy deme ar Nate ote Brick. 

Ofteerick sc Tile Mio. Co,, Limited ..: Kitchener... .....5%... Brick. 

Ottawa Brick Mfg. Co., Limited ...... OUEA WA Sais auciarie zien Brick. 

Owen Sound Brick Co., Limited ...... Owens Sound <i cte ce cece Brick. 

eee EL RVUs one's oleh coe Preiss dhatsore vie Dresdenertnte ths aires Tile. 

USO bE. e ET BE Ae Ae oe Aa Sta Catharines (7.22.55: Brick. 

PpaTsecee Ot ed GMOS ns dlc be Pas ELOLOMLO SB acererecs strstc ats t. eres Brick. 

TEVe Segoe SAVIN 1h Millets rate Gera rare ACEP Ta Wiest eoronton case css. Brick. 

Peetliesse brick oy tlLile.@Oy, aimited so. vOtLAWEL wea calc sc sce sce 3 Brick. 
Pemnrokemisrick. Gon. Lhe. os. tf. cs, «5 PCM TO K@GGt Mee toMy, Laake Brick. 

ECUMeR GMOS een otto oe A eae dr%6 Gherry wood nei yatsc cues 5” Brick and Tile. 
APL me LOG et. ut oteces aeae 6 G0, here 5 yer De Helens acs irceniers es acs Tile. 

17 UTE 5 AG TSO Welt acer Na eee em fates a gre ea TGGCAM Bocetene «te ts kee s 6 ous Brick and Tile. 

Meta MA ie oe aoa 2 a) cit opiate. 8) ee ec eke GassOlinaiie e... io ocr eek Brick. 

ECOL serene eet Paty conn. ors Mast oe = 8! x Py Spee Ort sie eve tePark a ones. Brick and Tile. 

*Port Arthur Sand-Lime Brick Co., Ltd.Port Arthur .......... Sand-Lime Brick. 
Port Credit Brick Co., Limited ....... BOLUA CCC Iban nets e cee Common and Pressed Brick. 
Port’ Dover, Brick & Tile Co.; Limited:.Port Dover ........... Brick and Tile. 
RECO spe Ie. wi itisers: «felaveker sl chi cot ars eso F o [ROROMLO Mites aces, Joel ova: o «, oy ehs Brick. 

BUG Coe ITAL OU My oy iis asco ee oatn ees a3 PROEOMUO mse tere asia: © ern e Brick. 


* Not working in 1915. 
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Name. Address. Product. 
Reed, Mrs. 5A 04 acct en tee er eee ae EORDOLO SE air terns atte a Tile. 
Rice, “Geo.cAN, <b cree ete one cane ee Dresd env nce ee Cee Brick. 
Richardson. &- Son; James: ...2.5.-2.5- Kerrwood semis 6 fe stones Brick and Tile. 
Hics- 4.) Ohne 5. Me yen ois ee oe tee OoristulOsses as ee ae Tile, 
PMLeLtLDAVIC” = stn hee Te ee Ree Oil Springs, R.R. No. 3. Tile. 
Rowntree, =.) Obidilte. gn wet ete tee anne ees Mount. Dennise: 1 /oee Brick é 
IVWBROLL rel OSODIN fee seicte ate eee ante Seno DOTONGOS vetenit scty sibas tee Brick. 
’Bussell Briek: & Vile: Co-;cLimited 7, o hussellae mans ateas anne ater. Brick and. Tile. 
Schseter ‘BricksCo.,, Limited’ ic. 1-0 News Hamburg tg... Brick and Tile. 
sehultzeBrog. Co; limited =)... ae Brantrord. oasis ee oe Sand-Lime Brick. 
EO COLL, fel AIMS mI, Sie menue Tn acre cage Meatordsa ae tee oe Brick and Tile. 
milieate brick Uo.-0r- Ottawa, ltd. sos Ottawae on ate asta eee Sand-Lime Brick. 
SIMOCW, ALTE geochestchery steer eee ee tee Tillsonburegers saws acer Brick and Tile. 
Sip pPrell ed ei. te aa nick. eke anc eae Walkespont™ each tes oh nce Brick and Tile. 
rat asa LS AG es Miers ok teek. sheer ere ae A CLON =e mip ce aie en oak Cement Blocks and Tile. 
SMILED SGo SON ANG Kea, sinters caeste eee Ditton sy eeceue oe cuss Brick and Tile. 
CSU a Wim Vice eee cet tae eee ee Shallowe. lakes. =e ere Brick and Tile. 
POPUL LY OES FOS Mey. ercacte a csicneie o'nss eee Ponsuee tees Porte el oie ag. et cae etet «te Brick. 
SueloroverwPleeris oc wiisaute see ere Beaverton varccit co teh as Brick and Tile. 
SPTOUE wv I. IN met rk ates teks ol mere re Seat orthigag ate chv.ree aie Tile. 
Standard Brick. Co.,-Uimited $<... 2... TOTODLO Git o)s ane ero Brick 
Riteole sai d waiiem errs a,.aetiere ar ane eaer Wanklégks Hille ar emeus Brick 
SP LCIO WOO Ugy NS tee create aca tteia eve tom neh ee awe Newmarkets <4 cr teaeys Brick 
PSudburysbrcky Co: limites ..s<.6 ten Ud DUTY pce sos ier nemeraee Brick. 
Nim brick: Cow slaimMited e290. eos ee ee TOTOntOsse te tre he ee Brick and Hollow Blocks. 
Ee uporiore brick: OG... limitedas, «as ae Kort: Williaii@.. ne. ee Brick 
PE VT LOS cotec eta iste cherie oe ee eae Kemptville strats stasis Brick and Tile. 
ee ylOT ec OL AILS re cate culo aberrant PeterDOrocsee. nics meee tee Cement Blocks and Pipe. 
“Terra Cotta Pressed Brick Co., Limited. Terra Cotta ........... Pressed Brick. 
hormone J OD iwaksasce ie (oe nee ee eee Perth *c2c ders ae. Brick 
Poronto. Brick Co. cLinitede. yet ae FOrOntUi nice emote cert Sand-Lime Brick. 
Toronto Pressed Brick & Terra Cotta Vv 
Cowot- Milton limited =a ea che Malton = sompaerctemnn.tcrc + Pressed Brick. 
NV ORKES pu luGy Rages: s faut onee ae casetiperciaate tunes Wheatley Ss 5 eek cm ss Brick and Tile. 
AWEK OS wines ARES Ags a wacom eS og ORS "TOTOTLO sear contend tate tattycee Brick 
Wid IGG PIS TOS 2 cccmecssstetotseue caine oer rie cote Lond Oat aceite ees Brick ; 
Wie Teal Pele d aot si.) faerie eee sete temerity We Foresters -halls) 202.256. Brick and Tile. 
mV allacasdemone is Axoe nn crete, Omer INOPLD GBA Ys eerkorrcs ncaa Brick 
Weallaiceburos brick) C0. 6.020 aed. as Wa llaceli iis cee sietcis set Brick. 
Wardle; 1) Ob 1. #. ors. titer, Chae ators wis ce seen Blenhelme “Sivca seeks one Brick and Tile. 
Walson * Brick Co: write ce tener BracebridgeG Gasca. Tile 
Weblarin Altreds: 4 02/c < attaatrtcns eee COALORS. win stile se sucess Brick and Tile. 
Wellin ¢6¢-S Ole sts one. «ee tore eee DOCU iat tare chal ce tet oles yal Brick and Tile. 
Wrieppler. 6H enitye 2200 vo aa ate on ao tataree TT ATOV Cris ett, « aghte vate tes Brick and Tile. 
WioGds (Wi EL Giticrsua ss fee areata eter ae Brockyillesete cater are ae Brick 
*Willeox Lake Brick Co., Limited ..... EVO ROU O Ay s-osete a tster eal anh Sand-Lime Brick. 
Wripht:&.Sons. Geo: sec. te ac eee (COMBOY Bats eso cy Sos ove bane Tile. 
LY ek: LOWS . ye icc FS eee a ees AViea iO PtOtioe cee te atone Brick and Tile. 
York Sandstone Brick Co. clamited (ey borontos een. set eres Sand-Lime Brick. 
POTTERY PLANTS 
Name Address. 
“Belleville Pottery Company <7. 6.0.2.0. .es tee es: ore eee Belleville. 
Cranston*& Son}: J Ohm 95, 3.14.4 costa ett aoa eee es ae ae Hamilton. 
Davis '&: Son, J olins seh eee Te sce ls a ee ee eee ee Toronto. 
Moster--Pottery-Co. swede ce eee ee PE ey i ae Hamilton. 
Humberstone; hosed ce s5 net ie crete en eee et eee ....| Newtonbrook. 
aylorsGeowN e's 1s. tan eet a bcbg fe eee ee eee ee eee ee . | Port Hope. 


*Not operating in 1915. 
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The three plants for the manufacture of sewer pipe produced $391,837 worth 
of pipe last year, and sold $361,283 worth. This is a considerable falling off from 


1914, when the sales amounted to $571,756. 
The names and addresses of the companies are as follows 


SEWER PIPE MANUFACTURERS 


Name. 


The Dominion Sewer Pipe Co., Limited 
The Hamilton & Toronto Sewer Pipe Co., Limited 
The Ontario Sewer Pipe Company, Limited 


Lime 
The production for 1915 was 1,340,394 bushels valued 
pared with 2,075,228 bushels worth $333,407 for 1914. 

Works in operation numbered 29. 
that a number were idle during the year. 
of business, the demand for hme being met by larger and bet 
For firing 
value of which amounted to $60,705 in 1915. 
facture numbered 158 and received $90,808 in wages. 


ore er eee eee eee ee eee se 


@} (Gee. 68) 8 8) 6 6 


haere 
. 


Address. 


| Hamilton. 
Mimico. 


at $244,953 as com- 


It will be seen from the list of producers 
Small producers.are gradually going out 


ter equipped plants. 


the kilms, wood, coal and natural gas are used as fuel, the total 
Employees engaged in lime manu- 


Below are given the names of producers and the location of plants in Ontario: 


LIME PRODUCERS 


Name of Owner or Company. 


Location. 


Annis, Geo. 
ei ceM MCV UI elo een acper seers: «ia ioe febel rte SIM gl soa vie fete ehcle «0.0 3 es. sone 
Beachville White Lime Co., Limited 
eer et ULIA Pram Dew rte gouater.ouct ode faegsheitehe ean ela Gis sui’ Io GAS) jes 16) aso! aah Oe es 
Bergin, Patrick 
LESH otis Lhe Ne * BESS cee RAR ney OG CMG |S Acai uae oe Seen Ear a 
*Callan & Bros., John 
Cameron, W. M. 
Pe aelernost OM pally. IMI CU. ee ste cee ele oo ie tates Be wo b's ote om 
Chalmers, Mrs. Margaret 
Chestnut, W. D. 
Delta Lime Co., Limited 
OT UTTR CSV AES ia Ree ra i eS ee A i a) re cane eae ere 
Reet I WOM petrBet ates ots oe ei odok nie 2 Sareea Gliedeiahe- canes, ale less! sles eve o's 
OOS Aaa AIR TGS aie Meee ce gids oo RSA Rg Coat Arar ig ne re 
VGH DS fans UWA ASR XS ye ADM Sb neat 2 ae NNR oncaeid 
Higginson & Stevens 
Jamieson Lime Co. 
Lavoie, Alfred 
MAG EMO oS snot ier Ne crete a cap We eevee, codhec aiy Pie aic's\ ad's acs! <'o10¥ yee, 0 Oe 
*Lime Agencies, Limited 
BLIP Rn Sit ox Chemel Aer sack arate tated sinus ais ie Gio 3c) ss ci0 dae Pte Tes eee Fs Get CR 
MacTernan, John 
McGilvray, Jas. 


eecereeveeereeere eee ee ee eee eee eee eee ee eee eee eee eee eee eot 


Wie: <e! @' [6 (6! '@) fe) (0 Ores 0: 0 0: 6! 'e 0) u) oe 8 © 10 10) 6) 01 '@ (6: @ 


wie) © @ 10) 0/16) @16,701-6) .@| (¢, 0) (0) 62 8) ©. eee! 6 10-6) '0 6) ie (6, © 16) 6 6 0, © ele! 6 ‘6.6: 10 650 6 @ 16 
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Oe" 0 (0118, 6 Oe) 6 6 (6: (© 10 19'' 9. (6 6.0) oie. One (6. 0 0 6 @ 18) 66 © 0 '0 0 6. ole 6 6 6 € 0 0 0 ¢ 
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© 16 6 6) © 0 6 6 © 0:0 © 0 © 16 6 6:0 0 8 0:06) © eve © © 0 © 6 6 0 6 6 0: 0 0 ee 0 6 0 8 8 


OMe) 0) eee (ee ‘Oe @ 81 0.1e)'e (0) 8 8: & 10,0) '¢ 'e/'0 0, ©) © 6 © «0 6:10! 6 0) 8 e 1 


0 Lei) (0) (6) '@: et) (0; 014 10: (0:19) 6,16 6 0: i 0 0. 4 0) 10 0! 0.0) 0 @ ©: 61:9 e,0."6 0 2 @ 8 © 6 0.1 


aia) (0: [e) (04 0 10) 18) (0) (8/0/81 0:6. 0 O%.e. ee ne 6) 6. e) (6 16. el © ©. 6 (0..@) 107.0 S60) 0). 8) 0° 6 ae: '* 


2) 01 10) (O) 610! 6 Ke) 6 10) 0:0) fo) (6 16) 6. 01 a..6 0.6.6) 6 6: 0, © 10 6 0) 0)0) © 0) (eo ‘e '¢ «© 6 0 (6 00) eo ¢ 


© (Oye (er ee) oe) 06! (60: @) 6 6 6° ©) 6 (¢ 0:0" 6). 6) © 6 6 6) 0-60) Cle 0) © 6 6 (0 © 0 6 


O18) OP) ROO) [eens ce 66 (616 16 O78 8 E56 6 (8 Oe 16) OF elle @) 6) 0: © 6. \¢ 6 0) :@ @ i) 0 © eet 


nies 4,18 1e* ee es) 4! (9) [elton 8) 018! 66/1626); 6. 16)).6, 10.6; 6. O16) 10: C0 6 0.6. 0.0/0) © ©, 0.0 e160 ¢ 


South Orillia. 
Winchester. 
Beachville. 
Dalhousie Mills. 
Napanee. 
Owen Sound. 
Innerkip. 
Carleton Place. 
Coboconk. 
Owen Sound. 
Duntroon. 
Delta. 
Eugenia. 
Fernleigh. 
Elmira. 
Rockwood. 
Hawkesbury. 
Renfrew. 

St. Felix. 
Puslineh. 

Port Colborne. 
Holstein. 
Dirleton. 


Priceville. 


* Idle in 1915. 
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LIME PRODUCERS—Continued 
Name of Owner or Company. | Location. 

Melenzie  brosy a2. an Pe Nn. Ph aris Sa impair. eye 88 Sie Lucknow. 

MeMallatn, BG. cots ators axe eso al oye ae a fetes Sie tare Ae einen eee ern ee ee ee | Havelock. 

Marshall.bime and Cement” Works, 13g... «tea ce rater al een te 'Hamilton. 

Miléony (Peters. sas, scam 0 ee eta: w aiek ole mete Sear kee eee |Campbellford. 

* MODTE; 7) 05.0 seek oa code ¥as eed a cee Gee ee ee _Foxmead. 

2 Oueidae Lame "Con iaimited eo. yi. s eceee cue meatal an ec re een ee Hamilton. 

*Ontario Jamestone &.Clay-Co., imited\o. 6.20. ns. o~ ta ee eine 1 Belleville. 

EP ATES < CHOON Lent or. tele cle ary oak oe ate ceases rete us aA alts eR est ae ee LTO Yaa 

SPOIPIET: = PIMELIC) radars Wattage = ies © Mee ete. a ooh iene een ee On oe Apple Hill. 

*Poole, i. SAA Sat shel less eee Serio oe ee ee Perth. 

RobertsoneCosslimited, Die 2s. derick ha pea ee ee ed Milton. 

Bobillards iSO, 9 ELA. ove arce ss Se eteieter esos eee neat Ottawa. 

opanvansneadheloe stele aeers hinkae are eee Ok Ph ea area TO ee heats eee Inverhuron. 

Standard Chemicals Iron -& Lumber Co:, Limitede.-..- 0.60. se se Eganville. 

Standard: WhiteslimerCo.,. Lamited Woes Rat ste ee ene Beachville, Guelph, and 
St. Marys. 

Toronto. bae Company. larMited =o cr ste c «ss harem eee teen eee Limehouse and Dolly 
Varden. 

PMV RIROT, od LV. Seve ots caltt ag, 3 os, s oeis 4 eer s toe ke area nee inc tein eee eee oe Uhthoff. 

Wrellita nA bGrtg so... wes nt © acpertne co cette iinet ee Bellview. 


Sidievinwlg 15). 


Portland Cement 


Compared with other construction materials the decrease in production of 
Portland cement in 1915 was not great. There were 2,302,242 barrels marketed 
worth $2,534,537. For 1914 the figures were 2,665,650 barrels valued at $2,931,190. 
The average price per barrel was practically the same as for 1914, or $1.10 nearly. 
Cement on hand at the end of the year amounted to 755,799 barrels. 

The following cement plants operated in 1915 :— 


PORTLAND CEMENT PLANTS 


P.O. Address of 


Name of Company. Manager, ete 


| Loeation of Plant. 


Canada Cement Company, Limited, Plant No. 4..|near Belleville ...... Herald Bldg., 
Montreal, Que. 

do do do No. 5..|near Belleville ...... do do 
do do do No. 8..| near Port Colborne .. do do 

The Hanover Portland Cement Co., Limited ....| Hanover ........... Hanover. 

National Portland Cement Co., Limited ......... Durhameeye es ee Durham. 

The Ontario Portland Cement Co., Limited ...... Blae Linke wee duane Brantford. 

St. Marys Portland Cement Co., Limited ........ Sie) Marys eerie. aot St. Marys. 


Sand and Gravel 


Deposits of sand and gravel are widely distributed throughout the Pro- 
vince, both on land and in the beds of the great lakes and connecting rivers. 
Regulations governing the leasing of lands containing sand and gravel situated 
under the waters of the great lakes, etc., were approved by Order-in-Council dated 
April 30th, 1912. Since that date licenses authorizing the removal of such sand 
and gravel have been issued. In addition to the annual fee of $100 licensees pay 
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a royalty or charge per cubic yard on sand or gravel removed, depending in 
amount on the location of the deposit, distance from market and other circum- 


stances. 


At the conclusion of the section of this Report dealing with the Mines 


of Ontario is appended a list of sand and gravel operators whose excavations 


were inspected during the year. 


The following, chiefly individuals or companies operating under license, have 
made returns to the Bureau of Mines :— 


SAND AND GRAVEL OPERATORS, 1915 


Name. Material. Address. 
Armstrong Supply Co., Limited ........ Sanremo sGra viele sess: Hamilton. 
Roe PLC Sueg WW LIVER ep ents teeta aw shoei oldie seis 2 Sanchigcscuvcas cae stirere tee ake Hamilton. 
Cadwell Dredging Co., Limited ........ CVC etre cat «siete eaters sie Windsor. 
Canadian Sand: & Gravel Co,; Jhinited.:.| Gravel... 62.0000. ees Thorold. 
SOO CAVE MIL rire itd oe inteacd’s Rote ee ce a Sand andeGravelr <2)... Hamilton. 
MMOLE GOs ILIMOSTOMG (OO... 5 dle c:a'eis eae ene Se SOC eer ary uty er mea, Buffalo, N.Y. 
STO etm LuMeT SOM cike sie thee a pate es cs «ime 3 paid. andes Gravel ats. Hamilton, 
SST lng! 1 DUES GES aM pal regan ae Sand and Gravel .:.<.. Cleveland, O. 
BO Qenin A tim AT SOM V altar. see aie.e poe ett 3 LTC, Se aeietenn Gg aitukaed aries Odessa. 
US pine Giirolls C0 OS at Agnes aera ae aera Dancsamd Gravel trans... Cleveland, O. 
Paineaton.cand and Gravels Cow... a4 ATC eee e eats eee Ch ot ot Kingston. 
INISGAES SandeCOrporations «2. «cesses GEIIVE Ee ee Ror cent: Sion seas Welland. 
OHTA eM LOSw cea Secs Beceem Cites. £3} CREOLV.C LS tee ena ho at tee (erent Dor ans Hamilton. 
Onerda- Lime Co.,; Limited ..s0)5e. 9.5 oes ACen a atunsbertateguie sheet: Buffalo, N.Y. 
SUP ARE AE MARR Bie oo, paca Gaeta ae eee ree Grave Mee cevecicste oheuee tess Dunnville. 
Boer om eanchy Colstruchion-C0.,Litd.| GLAvel oo. osm. ase a eee Sault Ste. Marie. 
Superior Sand and Gravel Co. ......... Gaye ea tae Nate teres, cas Detroit, Mich. 
Superior Sand and Towing Co. ......... ELE he meet men ania osee Uke seems Port Arthur. 
United Fuel and Supply Co. ........... Sand and Gravel ...... Detroit, Mich. 
Windsor Sand and Gravel Co., Limited.. |Sand and Gravel ...... Walkerville. 
MmUu@maticn ands Gravel Co., Limited -.3.. PGravel 2.5 6.6... see nea Toronto. 

Stone 


Classified according to variety rather than to uses, the quarry 


the Province for 1915 were approximately as follows :— 


Limestone. | Sandstone. 


Trap. Granite. 


products of 


| 
Marble. | Quartz. 
| 


Value $ 587,000 | 5,500 


32,100 15,500 


| 
| 


10,600 142, 400 


Limestone is by far the most important, both as to variety of uses and value 


of production. 
manufacture. 


beds are not found extensively in older Ontario. 
rock admirably suited for road metal when crushed. 


The above valuation does not include limestone quarried for lime 
Sandstone is not much used, for the reason that good quarrying 
Trap is a hard, tough, volcanic 
It is used extensively also 


for concrete road construction, although cheaper varieties of crushed stone serve 
for most concrete work. Long freight hauls increase the price of trap to so high 
a figure that its use in certain parts of the Province will never become general. 
Granite is quarried chiefly for paving blocks. The ornamental marble in Ontario 
comes from Hastings and Lanark counties, while white marble is quarried in 
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Hastings and Renfrew. 
production. 
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carries copper which is recovered in the nickel-copper matte. 
Below are given lists of firms or companies operating quarries :— 


GRANITE, MARBLE AND TRAP QUARRIES 


No. 4 


Quartz production shews a considerable increase in 
By far the greater part of the output is used by the Canadian Copper 
Co. as a smelter flux in the production of nickel-copper matte. 
smelter the Mond Company use quartz obtained from Bruce Mines. 


In the Coniston 


This quartz 


Name of Owner, Firm or Company. 


DauMermanie dae HL OPM ea ne te cc eeseeteel tevaetoin cee cise 
*Canadian Marbles(@o., Limited.tem << os ates ware Sere 
Canadian Towing & Wrecking Co., Limited ....... 
*Central Ontario Granite and Marble Co., Limited... 
GOEGON S60 Sari COs ate crscoaen ape ciel ete eee meer ine eran 
Granite, Crushed and Dimension, Limited 
pr EL EUS UIN ONS we GULAETICS ery so eta os asalasclot ave ks cel vcate acai ceeteterenere 
Intercities Quarries -Co.) Limited cc. -1y-0. « t- eon 
*Martin International Trap Rock Co., Limited 
*North Lanark Marble and Granite Quarries 
Ontario Marble Quarries, Limited 
Ontariog hock G0sy imi eden. cme a rae tee reer 
Superior Sand and Towing Co., Limited 
Thunder Bay Contracting Co., Limited 
White Marble Co. of Canada, Limited 


ove eevee 


ue 0) :6) e078 


6: "@ (© @ fe 61:0: <0 @) (6 ‘ece © ie 10, ‘0 
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oe eee ewe eens 
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Location. 


Kind of Stone. 


QUARTZ QUARRIES 


Name of Owner, Firm or Company. 


Loeation of Mines. 


Ignace and Butler....|Granite Blocks. 
Banerott \. coe sot oes omer uanetaee 
Port Arthur......5.. Trap. 
Bancroft: wi... cj.0/. +. |e sh @ eteeuve anrtate 
ivndhurst® tess «as atc Granite. 
WashagOr Gs oe -taiee Granite, 
CEWOGUL rare a 516 elotetane Marble. 
Porte ATthuri nan. om Trap. 
Bruce Min€s ie aac. <:. Trap. 
Marble RII erg x ajitea) => =.o.s a ete ohelemeeumicn 
Bancrotte.. seein. Marble. 
Preneyealin..-- sides Trap. 
PortArinur seer cen. oe Trap. 
PorGaA ri hureeasse. cnon Trap. 
FisleyeS tation se, cra Marble. 

P.O. Address of 


Manager, ete. 


The Canadian Copper Company, Limited 


4 eens Dill 2.4 -+ap ashe eee Exchange aebrece: 
New York. 
Kingston Feldspar & Mining Co., Limited ....| Desert Lake and 
Reynolds mines ...| Kingston. 


The McPhail & Wright Construction Co., Ltd.. | Mile 


Willmott & Company 


© 0 @ 6 © 0 0 0 6) 6 0.0 © 06 60 0 0 60 “0 


Killarney 


19 SA Cre ives 
404 


Or On ONO Or OUD 


LIMESTONE AND SANDSTONE QUARRIES 


Sault Ste. Marie. 


Lumsden Bldg., 


) Toronto. 


Name of Owner, Firm or Company. Location. Kind of Stone. 
“Battle, eJ0seplt =. ater arse ta tn ia ots een ee Prorolhd ester sie re teres Limestone, 
Beachville-White Lime Co Limited We i.n2s5 see viene Beschvillé 0a. een do 
Bergin, Patrick .sLs9% er cies ee oi ee ee areas Na pancer... cecpteee aes Rubble, ete. 
Briel’ S&eGo; LM bed wees «verter ene Geert atte tere Burnie Riven =. che Limestone. 
Callan c& Bross’) ODS ssh. ete eee Ree ea ee bab ove eh epee. Pater co AM do 
Canada Crushed Stone Corporation, Limited 4 Diind ag Sadhsen ashen do 
“Canada Iron Corporation, *Laniiced sae, ve ee eee Longford Mills ..... do 
“Canadian Quarries &* Construction’ Coy Limited2. 4Otta war «© seme wee Sandstone. 
SGanadian Quarriéss: Limited wien ees te eee © ene Hamilton | were a6 Limestone. 
Cartels Winis2 Ris o% suis <a» co 5 eae cane er ets Thorold oun eka: se oe do 
Coast & Lakes Contracting Corporation .......... Windmill Point ..... do 
GoOk ce) ser ke ee ea eater es aes Wir Eos St, cla me. do 


*Tdle in 1915. 
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LIMESTONE AND SANDSTONE QUARRIES—Continued 


Name of Owner, Firm or Company. | Location. Kind of Stone. 
teeing rhe) esr c ela eerie eave oie ave a vs cua iat leh sree 3 Smuiths*Fallae 22. 3 Limestone. 
Pr piresLAMestone: COP LillMited: cfacwal, aes «086 0s. pherkston.: 70% sce. do 
RE CNMI AB ee a pace. cure stas sak airie caerses tre ahel he ich cria ea. Haileybury: 02 txts es do 
SEPT PIA ee LE tere erate a et nne coe eis vis ieens stele s ate» sels 30 Glemwrillagmg, as a. Sandstone. 
rete Le COLIN Mi ary Wem iesie ates hetaisvete Acts Me eae ogee! bie! 916 MiSHTGIC VIG ae A ie Limestone. 
Gallagher Lime & Stone Company, Limited ....... EERE ONe eat. teers do 
ALON, SCE  rel ratio we Sah 5 Seed cir arn ap hea Ce nan QUORTICH Stes o. ascent do 
Hacersville Contractiny Co; Limited <5 02. «ss Hagersville ccna. ,co: do 
Hagersville Crushed Stone Co., Limited .......... Hagersville... tes si do 
i tetad Oday Ore ODATUINOT Umea ssf. ere seers + o's eae atelic fa AAW AM GVA os re Bare do, crushed. 
Beit mC ELVES LPT CC Cmte tePeet arene’ el ene + eles 6 +2. « PLCLINOLMLOp res ort tat ou do 
Be eer) GOI WemeES Orb L Visine av) tet evar eects s 2 «aa ors, oa.) 6 ele Sao e Owen Sound 0.4. <a do 
*Howey, NPE OT OCR oe tetecaislele loc s «5 00 06.6 o,0l6 wclaieleis NBM EOE See on 6 oo SES Blue Limestone. 
PS Oruri ony ee Lue Ga alia aly each ones ets. Sie eis ai0)s a lea! e's = «06,00 Guelphier sat. osasoe Limestone. 
Kingston VPenitentiary ..2% 2 ie. wes wees ee eect wees Portsmouth ......... do 
‘Lallys: Listate® =<. :.: MRM Ente Ost cos Sin ys eels ishoge ia <a iot Smithville sss. 1. ee do 
BE eM me Wren tye tench ciel weet a e016 wo susie on 414.04) © duels, 668 Georgetown ......... Sandstone. 
Longford Quarry Co., Limited ...........seeeeeee Longford Mills ..... Limestone. 
Maloney, John ... 2. cece cncccceacecsccesecccens susiiichiaes cats: tenet do 
Meier eee) IMCS Menuet cts sie tye es tloteiv ess ole Wie le ciate slin'e « Pam Con os rests sie es do 
*Michivan Central Railway .......0.-sesecssccuses Pier cyl emer tertre eres do 
DT ie ee Seo edemec ones eiapona steisiele © «3 ecepsie's rs n'r-s) axee * NEWCO uit sere ch eee conchees do 
(liver hovers stone. Co:, Limited >. 6.422.283 6 OwensSount==. ee. do 
*Ontario Limestone & Clay Co. Limited ........... Bellevillaweene el do 
er AT eee COME dine srcus fe ecnie Westone oc00'e.ehens cies ojace \OWSIMSOUIIG ee. sie aioe do 
PP imanienmne. QUuATTICS, «Limited eo. ae ses cs alee sms ts PomnteAnner. aac do 
icons om Quarry. Corr iimited =<... ..ce%.e esate © St ebavadder sence do 
Quinlan & Robertson, Limited .........0..5.-000: Crookston: iste ave tte de do 
RVG MUMOEE CULONMe cctirdalt occre atais oe tls vives ® Soeie's #csioge sits Odessa esta eee \Rubble 
Repcrisom eb. o Compaly; Limited "2220s scr: IMaltGneeee. eee Sandstone. 
ice pile L ese Ole Wencceiales cts: eheyete cre 2 67s Sy-re os cai MOTEL Wate <tarnis ater ich meen. Limestone. 
UOC CL meCO OE OTL cumin ats jes) eto arene Sede. esse elk eee wie fe ele, e Kingston A lod ON Se do 
MO Gets bey Oo COMPANY <4. eee slsle ee ss ume ems DMerra.Gotlaaentsetncte- Sandstone. 
Beet re PRES LO Go rai eats cece totais, bc, guoebckirs 67s a-s of 6) sie fore o.076 Bre TOTdaT Ee eee Limestone. 
pimhanye=lorse cuoe Quarry, Limited 2-15. so... Ces Marya etree oa: do 
Standard Crushed Stone Company, Limited ....... Niagara Falls ...... do 
Standard White Lime Co., TSN CCre Poe hecane tke kis Beachville, Guelph, 
ANGeOt Maryse ce do 
Pim oIdne yearby. CO. LAMIted ss. c ko '8 + ese oe Ottawalsinen tee ‘Sandstone and 
| Limestone. 
Diemer. Onarry Company, limited sfc. 4 6 sw... s,- Sie Marya cette ae src ‘Limestone. 
GTA NGPMME Note tater A tesirctig tsar ts ony ontligl scat cia a's einletlay Seeders OttawarsOuuieeee eee. | do 
Tietz, SUE WENGE Sgr t ae anc terns eae ella ate fetesa'd erode Ba acaiywcaie, § WVGHHENRIE ORG! Sig ouycia eo oie a do 
VAD GEE? GRSHYGIS he ete pie te ge en na ee a ere ITOTO LG ee eee do 
Bomar OW Te. sla. + a's, ence aes a= AR ei ong EYUETLTL VEL LG oie are oes do 
neo tw) CANCE SIM Aine 2h ote tds ckate, are piki@iacees recsae. foe. oh Ga litre eee ee ase do 
~ANGIIES, CUS IGTLNTE S oR Saaeh Oo, Sia epeied ra re Heanyillomeenwasoe do 
Welland County Lime Works Co., Limited ........ Port Colborne ....... do 
Wenimortheguarty Co. sLimited sso. 6... vies nes VELL UONIL Gasaette aia eve ere do 
Pam Mat ktss Lami todas .atset test «cle stele v5 Pembprokeuee. sere te. do 
Wilson, CaaS: BERS eRehey HC des Toc cv evel fen ewew er Aste oc ctenishe oh eis one) VLANIOMNG vc sotee chase Sandstone. 


—— ee 


Tile may aia ley. 


Arsenic 


Since the commencement of mining operations at Cobalt, white arsenic or 
arsenious acid has been produced from cobalt-nickel arsenides. The ore for the 
most part has been treated at southern Ontario silver refineries. Grey arsenic, 
which is an impure form of white arsenic, and metallic arsenic, are also produced 
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to a limited extent. At the present time these arsenide ores are treated by the 
Deloro Smelting and Refining Company and the Coniagas Reduction Company 
at the refineries situated, respectively, at Deloro and Thorold, also at the Welland 
plant of Metals Chemical, Limited. 

For the past five years the shipments of arsenic in its various forms have 
been as follows :— 


Year: lbs. Value. 

| $ 
a TS 2 EA Rarer crite PRI OE Fo Pe Mn doe CP 4,234,000 | 74,609 
OT Re ses ics once Creed ae coon enti a eee eae 3,927,347 | 79,297 
DOT ei. SE ele eee Se anh eee ee 2,450,758 —- 64,146 
UBD Rh Peerporas er ee rears Se Mary ie ar an eR eM sy Hire Pout Ss iin 4,059,868 116,624 
OE is cc Pee ani HD x Aaa IT, QAI diy RR EMR on pry 4,980,659 148,379 


Calcium Carbide 


There are two plants producing calcium carbide in the Province, those of the 
Canada Carbide Company at Merritton and of the Union Carbide Company at 
Welland. The capacity of the first mentioned is small compared with that of the 
same company’s plant in the Province of Quebec which utilizes electric power 
from Shawinigan falls. Cheap electric energy is essential for the economic pro- 
duction of carbide, and power from Niagara is used at the Welland and Merritton 
plants. 

Calcium carbide is a product of the electric furnace, lime and some form of 
carbon being the raw materials. Acetylene gas, resulting from the contact of 
water with carbide, is used to some extent in mine lamps, and for lighting buoys as 
aids to navigation. It is used also for lighting buildings where electricity or 
illuminating gas are not available. Another use for carbide is in the cyanamid 
process for the fixation of atmospheric nitrogen, which was described on pages 51 
and 52 of the last annual report. 

As coke and limestone, the raw materials used in the manufacture of calcium 
carbide, are largely imported from the United States, it has been deemed advisable 
to discontinue the inclusion of this product in the tables showing the mineral out- 
put of the Province. 


Corundum 

The market for corundum continues depressed. . Carborundum, an electric 
furnace product, has interfered with the use of the natural abrasive. Ship- 
_ ments of refined corundum have fallen from 1,177 tons in 1913 to 548 in 1914 
and to 262 tons in 1915, the value of the 1915 product marketed being $31,398.34. 

At present, the only mines in operation are those of the Manufacturers’ 
Corundum Company situated near Craigmont in the townships of Raglan and 
Carlow. 


Feldspar 
Feldspar production for 1915 shows a decline, there being 12,649 tons shipped 


as against 18,062 tons for 1914. Most of the product goes to the potteries of 
New Jersey and Ohio. There were only two shippers in 1915—the Kingston 


1916 Statistical Review 33 


Feldspar and Mining Co. from Desert lake and Reynolds mines, and the Canada 
Feldspar Corporation, Limited, from Verona. The first mentioned and largest 
producer ships to a grinding mill at Genesee Dock near Charlotte, N.Y. Some 
of this ground feldspar comes back to Ontario and is utilized by the Frontenac 
Floor and Wall Tile Co. of Kingston, which operated continuously during 1915. 
The Dominion Feldspar Company operate a grinding mill near Parham station, 
but little work was done in 1915. Feldspar, high in potash, is in good demand 
for the manufacture of chemicals. 

Towards the close of the year a feldspar deposit, known as the Victoria quarry, 
was opened in Frontenac county about 3 miles west of Crow. Lake station on 
the C. P. railway. More detailed reference to this property appears in the Mining 
Inspector’s report, page 132. 

Investigations were continued by Prof. Drury of Queen’s University, Kingston, 
in the use of “Drury Slag,” which is a blast furnace product, finely ground. It 
is a mixture of limestone, iron ore and feldspar. Experiments with this fertilizer 
were conducted at the Ontario Agricultural College farm, Guelph, by Prof. 
Harcourt, of the Chemistry Department, who reports as follows: 


The results of the experiments in 1915 were not conclusive. We did get some good 
results and some negative. Of course, such may be true with almost any experiment. On the 
whole, I may say that our experiments lead us to think that we shall get good results from 
the use of this material. 


The potash fertilizer is not on the market as yet. 


Graphite 


Only two graphite mines shipped in 1915, namely the Black Donald Graphite 
Company, Limited, near Calabogie, and the National Graphite, Limited, at May- 
nooth. Both companies mill and refine the mine product. The 1914 production 
showed an appreciable decrease from 1913, when 1,788 tons of refined graphite 
were shipped. The 1915 figures, 2,53314 tons valued at $115,274, show a decided 
increase in output. This is due to other sources of supply being shut off as a 
result of the Mexican revolution, and also to the curtailment of foreign shipments 
from Ceylon and Korea. 

Regulations by the Dominion Government, respecting the exportation of flake 
graphite suitable for the manufacture of crucible steel, have been in force since 
the fall of 1914. Export is allowed to countries allied with Britain, and also to 
the United States under conditions satisfactory to the Minister of Customs. 

Graphite mines in Ontario, situated in the counties of Renfrew and Hastings 
respectively and producing in 1915, were as follows :— 


GRAPHITE MINES 


| Location of Mine or P.O. Address of 


Owner or i 
wner o1 ees | aries Manager, ete. 
Black Donald Graphite Co., Limited .......... WV Ritetish sl AkGge ie «1t1s8e Calabogie. 
Watione  eGrepbite.. Mimitede cs coc .< cies ss Maynooth and Harcourt.) Maynooth. 


( 
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Gypsum 

From the deposits situated in the valley of the Grand river, Haldimand 
county, 85,414 tons of crude gypsum were mined in 1915. ‘Two companies are 
operating, neither of which makes shipments in the crude or lump form. Of the 
total tonnage, 46,026 were crushed, 1,942 ground and 25,404 tons ground and 
calcined before shipment. Crushed gypsum is used as a “retarder” in Portland 
cement and ground gypsum as land plaster for fertilizing. The ground and cal- 
cined variety is used in the manufacture of wall plaster, alabastine, and other 
gypsum products. 

The following firms employ 139 men and paid wages amounting to $65,312 


in” 1915. 
GYPSUM MINES 


Company or Firm. Location of Mines. P.O. Address. 
The; Alabastine ;Co. of Paris, Limited ~......: Caledonian sy ed atevewk new Paris. 
Crown Gypsum Company, Limited ........... NPyarl shears! Pics Gitano ho ae Lythmore. 


Iron Pyrites 

An upward trend in pyrite shipments, beginning in 1913, has continued 
steadily to date. The 1915 production was more than double that for 1913. The 
increase can be attributed to the war, the production for 1915 being 145,315 tons, 
valued at $353,498, as compared with 107,258 tons in 1914, worth $264,722. From 
the mine of the Northern Pyrites Company at Northpines, near Superior Junction 
on the National Transcontinental railway, a tonnage was shipped nearly equal in 
amount to the total shipments from all the mines of the Province for 1914. 

Prohibitive ocean freight rates from Europe to the United States have re- 
stricted imports to the latter company of both pyrites and sulphur, and in con- 
sequence there has been a brisk demand for iron pyrites from Ontario. In addition 
to the United States markets, the Nichols Chemical Company-and the Grasselli 
Chemical Company are purchasers of Ontario pyrite for treatment in their acid 
plants at Sulphide and Hamilton respectively. 

Pyrites containing 31 per cent. or more of sulphur can be used profitably in 
the manufacture of sulphuric acid, which with salt and coal form the foundation 
of the chemical industry. 

In addition to the list of 1915 shippers given below, the Goudreau mine on 
the Algoma Central railway, operated by the Madoc Mining Company, will be 
ready to ship pyrite in considerable amounts in 1916. 


IRON PYRITE SHIPPERS, 1915 


Name of Owner, Firm or Company. Sg lar ap P.O. Address of Manager, ete. 
Algoma Steel Corparation, Lamitedss.s svct El G1@n inact eee Sault Ste. Marie. 
Canadian Sulphur Ore Company, Limited) Queensboro ...... 404 Lumsden Building, Toronto. 
Nichols Chemical Company, Limited ....| Sulphide ........ Sulphide. 
Northern Pyrites Company, Limited ....| Vermilion lake ...| Northpines. 


1916 Statistical Review 35 


Mica 
Mica production in 1915 amounted to 195 tons of rough-cobbed and thumb- 
trimmed, valued at $33,490. The price was considerably higher than in 1914, 
although the tonnage showed a marked decrease, owing to restricted demand from 
the largest users. As in former years, the chief producer is the Loughborough 
Mining Company, near Sydenham, Frontenac county. This company operates the 
Lacey, which is the largest mica mine in the world, the product being used largely 
in the manufacture of electrical apparatus. 
Several properties were operated during part of the year but the only in- 
dividuals or companies reporting shipments in 1915 were as follows :— 


Name of Owner or Company. Name of Mine. P.O. Address of 
Manager, etc. 
PCCM Um SOc mers) yee UOMCSSa ay, Suehate'< ee vic cee, e ee PAO OA LGa LMC. sues csns ooo a| KIN SStON. 
Houchboroughs Minins = Go. stdin... cs ere ts JIC OVEN IN OG At rree orks. «on ote Sydenham. 


Natural Gas 


The output for 1915 of natural gas 1s returned as 15,211,523 thousand cubic 

feet as compared with 14,062,800 for the preceding year. ‘The average value at the 
place of production was 17.28 cents per M. cu. ft. The increase in output is 
due in part to the precautions taken by the oil and gas well inspectors. Three 
inspectors are kept in the field for the purpose of enforcing the statutory regula- 
tions regarding the wasting of natural gas and the plugging of abandoned wells. 
Attention has also been given to pipe lines for the prevention of leakage. John 
Scott of Petrolia, Jos. W. Beno of Tilbury, and A. E. Near of Gas Line are 
inspectors respectively for the Lambton, Essex and Kent, and Niagara peninsula 
oil and gas fields. 
During the year 1,734 wells were producing, including 109 new wells drilled 
during the year. Only 13 new holes proved to be dry. The industry employs 
598 men, and wages amounted to $382,401. Some 1,931 miles of gas mains are 
reported. ‘This mileage would be greatly increased if the distributing pipes in the 
towns and cities were included. 

The total production of natural gas is difficult to obtain with absolute certainty 
for the reason that the proportional meters used for measuring the gas at high 
pressure, i.e., pipe line pressure, are quite inaccurate. Low pressure meters on 
the other hand, according to the Meter Inspection Act, are supposed to be correct 
to within 3 per cent. <A pressure of about 6 ozs. is maintained for domestic service 
and 2 lbs. for industrial purposes. , | 

The deepest well on record in Ontario was drilled in 1915 on Con. VI, town- 
ship of Enniskillen. A depth of about 4,000 feet was reached, penetrating to the 
pre-Cambrian basement, without striking either gas or oil. Heretofore, the deepest 
hole was 3,777 feet in depth, located at Petrolia and recorded on page 10, Vol. 
XXIV, Part 2, Report of the Ontario Bureau of Mines, 1915. 

J. W. Beno, inspector of the Essex and Kent gas field, reports that seven 
companies or individuals are operating 216 producing gas wells. Some 387 miles 
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of pipe line ranging in size from 3 in. to 12 in. are used for distributing the gas. 
Two large pumping plants in the Tilbury East field at Glenwood and Port Alma 
are operated respectively by the Southern Ontario and Union natural gas companies. 


A. E. Near, inspector for the Welland gas field, reports as follows :— 


Considerable drilling has been done during the year 1915, which has resulted in securing 
an additional amount of gas. Among the gas companies in operation the two largest 
producers are the Dominion Natural Gas Company of Hamilton, and the Provincial Natural 
Gas and Fuel Company of Niagara Falls, Ontario. 

The Dominion Natural Gas Company drilled, during the year 1915, five wells, of which 
three were producing. They also purchased one well, and abandoned six wells, leaving them 
at the close of the year with a total number of 347 producing wells. The total open flow 
production from their own wells was 20,455 M cu. feet per day. This, together with 
1,037,980 M cu. feet purchased, supplied upwards of 31,350 customers during the year. This 
company also receives a considerable, quantity of gas from the Southern Ontario Gas Co., 
Limited, the product from the Tilbury gas field, which contains sulphur. This gas, however, 
is being supplied to Hamilton manufacturers only, and not for domestic use in that city. 
Gas from the Tilbury field is also being supplied to Brantford, Paris, Galt, and other places 
along the line. 

The Provincial Natural Gas and Fuel Company during the past year drilled 19 wells in 
Welland County gas field, of which 13 were producing wells, making a total of 225 producing 
wells owned by this company. The total product of gas from these wells was 660,577 M cu. 
feet, which enabled them to give a very satisfactory supply to their 5,879 customers in the 
city of Niagara Falls, the towns of Welland and Bridgeburg, and the villages of Fort Erie, 
Stevensville and Crystal Beach. 

During the year 1915 a new company was organized under the name of Relief Gas 
Company, Limited, of St. Catharines. This company drilled in the townships of Gainsboro, 
Wainfleet and Pelham, 25 producing wells having an aggregate open flow of about 3,328,800 
cu. feet of gas, and have also recently laid a pipe line from this field into the city of St. 
Catharines. In this line are three miles of 10-inch pipe, twelve miles of 8-inch, five miles of 
6-inch, and five miles of 4-inch, a total of about twenty-five miles, 


The list of natural gas producers for 1915 was as follows :— 


NATURAL GAS PRODUCERS 


P.O. Address of 


Name of Person or Company. | Township. Manager, ete. 
Aldrich Gas & Oil Company, Limited, The ....|Rainham ........... Hamilton. 
AdKen Se Soe BOCK os agai son arene oie SHS GES a nbc: Miler a hehe ra rae Dunnville. 
Barnard, Argue, Moth sp Stearns: Oils @ GasiCo errs aot. senicetaan area 401 Iroquois Bldg., 
Buffalo, N.Y. 
*Beaver Oil & Gas Co., Limited, The .......... Romne Vie hes wars senate Buffalo, N.Y. 
Berryglici Ns eauss ce ase lature eee ae See Glanford, Binbrook, 
and Seneca ....... Caledonia. 
Bertie Natural Gas Company, Limited ........ [Bertie cao o/s cies a Ridgeway. 
Buffalo & Dunnville Oil & Gas Co., Ltd. ...... PM OURON".4 co comers Buffalo, N.Y. 
Canadian Gas Company, Limited ............ (Romney, Tilbury E.. 
| and Raleigh 32... 1426 Dime Bank 
Bldg., Detroit, Mich. 
Canfield Natural Gas Company, Limited ...... ANOrthe (a puerone a 52. Canfield. 
Chippawa Development Co., Ltd. ............| Willottehby.= 22s ease ‘Chippawa. 
Chippawar Oul&: Gag-Co5- btds 2a eee Caistor, Canboro, and 
Neale Fd: Rae Se ep etey: Sa Kitchener. 
Goleman Sos As. .5 so snts wladere ace nti Kaas ha tee took Walndleet 2277... 5 ace Wellandport. 
Commonwealth Oil and Gas Co., Limited ...... QOnondasa o.eige s os ae 240 King St. East, 
Hamilton. 
Crystal City Oil and Gas Co., Limited, The..... Onondlp cae 2 setae te Paris. 
ERT Nitct oki Weg) ) (oe tn CA Eee oe ne Sa ee (Btantlord «<0. qeetcaes Cainsville. 
Deavles iJ olin oe. Satine dt icuthn tects bee On 6nd gre see Spee Middleport. 


* This company is controlled from the head office of the Dominion Natural Gas Company, 
Limited, 842 Marine Bank Building, Buffalo, N.Y. 
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Name of Person or Company. 


Township. 


NATURAL GAS PRODUCERS—Continued 


Manager, ete. 


Dominion Natural Gas Co., Limited, The | 


{ 


| 


ORC NN stat RMN a elec eg che. ak nteteh ciet ate danel b hes “ae ene %0 
Dunn Natural Gas Company, Limited, The .... 
Duxbury, Wellington 
Eastside Gas Co., Limited 
Emerson, Troughton & Laidlaw 
Empire Limestone Company, Limited 
*Enterprise Gas Company, Limited 
AULT AA eS Lattin Lela) «Al oe greta sa st sad ata,etea tas si aveneds 
Fisherville Gas Co. No. 1 : 
*Glenwood Natural Gas Co., Limited 


2 
Oe (Oy O18 6070.6 6 6 'e lee 8 6 0 0 
CC 
CC ee ey 


0 6) (6. 6) ta) @. 6 6 


oeereeeeeee 


Hager, Ham 
Hamilton, Alex. M. 
Hart & Harrington 
PPericdecm Na tral Gist: COve yeelsis a esse nate ove peters 
Holmes Gas Company, Limited 
ROU UG) mtg erasteet, sietere Ft G e,mreceie wie folate ee 
Hoover, D. E., A. E., and Menno 
LOO y © Geeta ANG lists rath aidaetan Gone tow vossatecros si eiand oars 
Hyde, F. W. 
Hyde & Snively 
Industrial Natural Gas Company, Limited ... 


oeoeoerererer eevee ee eee eee eee eee eee eee 


@) 6, ee) 0 © (Gr: @ <e' 6) 0 © (0) 0) (ee 4 8 6:6, '0 08 


(Opel e: 6G. 8 "@ onere! “0-16 18: 


en ey 04,6 "9) 6 (Oe) 8 8) eer 


De DCE SOLs CIE Crmian cacataty Ti sone) oPaiels) ats toon 'y sare, ona ers 
SP ARC tem MINS ose Fo tranfeyc ees oh wrist o- cheek atoliaile veled ate ha. a 8 
TOMER MUNCLOON Stuhr bine aisle a sac tersantets sea ohevanete: dm 
STC mee ASCO a EMIMIELOCE «tie eas ache ds seers om 
CE UME COMETS $01) ents cla ere’ one tata nc wads tar ee ole fede, @ 
PACA LGHeL UC MAT KONIG scg suescbe leks etalg Miete ee oka uaa el 
ADL: ARNE a Rare peels Pe AY gee ai ake wre er apn 
Hot OTM CoM OOS t te cece: apepolgncl et hajsiaye atone es: ats ois 
UBT Srees EET CC terre vale sete talete oleh facets: et svete wyemirateaia ae 
HoH MMVY OLLO Lael y Meese totes scorgrs erecekst «8 apiyets «ane e« 
Dieser Lembke = Cosine. wic lass ots altos die oc acne ¢ 
Maples City Oiled GaseCo:y Limited | poise t-te 3 
Berea tial Umeee) AM COraereras stat ay ater at les sie ie ase7e <netetet eters 
Meteo er FCW siete oe Patio cogs aie iaiahe Users alate see 
Medina Natural Gas Company, Limited, The.. 
Midfield Natural Gas Company, Limited ..... 
Nickie Geom), “> MeKechnie, 8.0. ...55.%... 
Moote, Melick and Lymburner ...........+.... 
Nanticoke Natural Gas Co., Limited, The ..... 
National Gas Company, Limited ............. 


Niagara Natural Gas and Fuel Co., Limited...| 
*Norfolk Gas Company, Limited 
North Shore Gas Company, Limited 
Northwestern Gas Company, Limited 


@ 6.6" © 6 'e"e\ 16 « 19 % (6) 6,6: 
eevee ee eee 


oeoeeeeee 


Gail SS yeaa eaee OVA Local 6 221 Ps O7a tg 176 Meee Bere pee aM ar el 
Onondaga Oil and Gas Co., Limited 


Onondaga 


Lincoln, Wentworth, | 


Elgin, Norfolk and 
Haldimand  (coun- 
EN aa amr a 


ML FEC 56 LO 0) (6) C6)" 819116) 60s. oe: ap, 


CHSC O "OOO ei Oso: Oe. ie. 


WEG DOlOs na eoee 
Sherbrooke 
WariborOses ered: (ec. 
Humberstone ....... 
Norfolk (county) ... 
Bupiskill encanta 
Fisherville (village) . 
Raleigh, Romney and 

Tilbury East 


9 €. 0 <@ ee ©) 6 «6 
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Onondaga 
Gan DOT O meres ere 
Southe@ayura~ an. 
Rainham and Walpole 
Rainham 
Rainham 
Weal Ol Gratin chee sence 
NHeTDLOOKes haa 
South Cayuga 


@.'¢ (4s ofa ove ce 6. (6 


OS) 'S o'e Tet -8: 0 ne) (ele 


eee eee 


Crowland and Hum- 


berstonesy ob. 
Kingsville (town) 
Port Maitland 

LEAS a oN ere amie te 
Haldimand (county). 
Rainham 
Rainham 
Canboro 
‘Moulton 


(vil- 


0/40, '6; (eS Cue. JbFe. ie te 
6) 6.6.6) 6.0) Sice « « 
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Walpole 
WV aIDO lea ort are 
Humberstone ....... 
Raleigh, Romney, Til- 

DUP WSUS S6 asi qeiity 2 
Haldimand (county). 
Port Maitland 
Elgin (county) 
North Cayuga 


Canboro 
Canboro 
Wied DOLGr ants tek syste 
Rainham, Seneca ... 


ete m6) 0.4), 6.6) © feo 


Humberstone ....... 
Norfolk (county) 
OGIO eevee socked os 
Brant (county) 


Enniskillen 
Onondaga 


#0. (@uelies. 6 e- ve, 


842 


Marine Bank 
Bide. Buitalo, N.Y. 
Caledonia. 

Dunnville. 
‘Hagersville. 
‘Lowbanks. 
‘Attercliffe Station. 


[Buffalo, N.Y. 
\Petrolia. 
F'isherville. 
Middleport. 
Cainsville. 
Attercliffe Station. 
Cayuga. 

Selkirk. 

Selkirk. 

Selkirk. 

Selkirk. 

Dunnville. 
Dunnville. 


‘Dunnville. 


a Kingsville. 


‘Port Maitland. 
Attereliffe Station. 
Cayuga. 

Selkirk. 
Dunnville. 
‘Dunnville. 
Dunnville. 
‘Selkirk. 
Nanticoke. 
Buffalo, N.Y. 


\Buffalo, N.Y. 
Hamilton, 
Dunnville. 
‘Vienna. 

(32 Stinson 
| Hamilton. 
‘Ridgetown. 
Canboro. 
Nanticoke. 


Street, 


. 503 Bank of Hamilton 


Bldg., Hamilton. 
Sherkston. 


_ Buffalo, N.Y. 


Hamilton. 


_(13 Seott Block, Erie, 


Pa. 
Oil Springs. 
Brantford. 


* These companies are controlled from the head office of the Dominion Natural Gas 
Company, Limited, 842 Marine Bank Building, Buffalo, N.Y. 


4 BM. 


38 Bureau of Mines 


NATURAL GAS PRODUCERS—Continued 


No. 


4 


Name of Person or Company. | Township. EA Sete 
Port Colborne-Welland Natural Gas and Oil|Seneca, Oneida, Onon- 

Company,- Lamiitens sir. Spates eee es GAO seo ce ae tees Port Colborne. 
*Port Rowan Natural Gas Company, Limited ..|Norfolk (county) ... Buffalo, N.Y. 
*Producers Natural Gas Company, Limited ....|Haldimand (county) . Buffalo, WY 

Provincial Natural Gas and Fuel Company of 

Ontario,» Limiter: tars sr site ecient. ete Welland (county) ... Niagara Falls. 

Relief <Gas*Co-5, Limited: *. aa ovale eee ‘Gainsboro, Wainfleet! 

and < Pelham... St. Catharines. 
Robinson Road, Gas i@or ciecgheton coe ae einen tead Canboro and Moulton Dunnville. 
ROIStOM; Me) AMES Ve we ods, ol sea oce aeweclage reve tenes at deat ae |\Gam boro Qe ai 5c aeake Dunnville. 
Rose=Gis Patterson. score ants s 3) ete [ee ee ata GME CA sre Cece tee ela ee Blackheath. 
Snr Vel y gel wo Lis ste late Give a8 ny Shree em eke tan mete ats Rainham and South 

VAYVUS aes ono eee Dunnville. 
parka, “ANALOWalsnene’s a inptters won a0 ys. 80% cles Coe eeas | |eagaerebnen Bene rence Blackheath. 
Springvale Ore G@scasrCo:, utd sae, sce ae ieee Welpale ee aie ieee Hagersville. 
Standard Natural Gas Company, Limited ..... Onondie ner: , en Dunnville. 
*Standard Oil Company of Canada, Limited ..../Kent (county) Ro Buffalo, N.Y. 
Sterlinos Gas Company, slaintcvede. see te vale oe tiumberstone, Wain- 

fleet and Moulton. .|Port Colborne. 
Stevensville Natural Gas & Fuel Co. .......... Brie pcre. cate ate cca Stevensville. 
SundysGas~ Welle Gompany ates... a: nadie CanDOro wesc eta eee Dunnville. 
Telephone City Oil and Gas Co., Limited ...... Onondacag wun acme Hamilton. 
Union Natural Gas Co. of Canada, Limited ...;Kent and Lambton 

(GOUDLIGS) Ait tcsnte ss Niagara Falls. 
Umited Gas Companies, Limited (720. 5.5 2) ee Wainfleet and Moulton)St. Catharines. 
Varisickle, Acie Wi. cists oe leuerinccist eh eee Onoud agains ta. Cainsville. 
“Waines.& Root Gas: Co. lamited.... eee ele chen Canboro, S. Cayuga, 

Dunn, Rainham and 

Walpole ass )cecnr. Buffalo, N.Y. 
Welland County Lime Works Co., Limited ....|/Wainfleet .......... Port Colborne. 
ai eve hia Cel etal! PAI nr Pe Pape NAM Ses, AY Weal POles siya ccsterseanety Nanticoke. 


* These companies are controlled from the head office of the Dominion Natural 


Company, Limited, 842 Marine Bank Building, Buffalo, N.Y. 


PIPE LINE COMPANIES OR DISTRIBUTORS ONLY OF NATURAL GAS 


Brantford Gas Company, Limited. 

Central Pipe Line Company, Limited. 
Chatham Gas Co., Ltd. 

Independent Natural Gas Co., Dunnville. 
Ingersoll Gas Light Company, Limited. 
Lake Shore Natural Gas Company. 
Manufacturers’ Natural Gas Company, Buffalo, N.Y. 
Nelles Corners Gas Company. 

Northern Pipe Line Co., Limited. 

Petrolia Utilities Co., Ltd. 

Port Colborne-Welland Natural Gas Company. 
Regah Natural Gas Co. 

Rose Hill Natural Gas Co. 

Sarnia Gas & Electric Light Co.,. Ltd. 
Southern Ontario Gas Co., Ltd., St. Thomas. 
Thorold Gas Company, St. Catharines. 
Tilbury Town Gas Company. 

Town of Leamington. 

United Gas & Fuel Co. of Hamilton, Ltd. 
Wellandport Natural Gas Co., Wellandport. 
Windsor Gas Co., Ltd. 

Woodstock Gas Light Company, Limited. 


Gas 
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The following information regarding the natural gas industry in 1915. has 
been supplied by G. R. Mickle, Mine Assessor :-— 


There was no important development in the natural gas production during this year. 
The inerease of output over the previous year amounted to about 8 per cent., and the yield 
was distributed amongst the following different fields :— 


Million cubic feet. 


(1) Welland-Haldimand,<ete. ......... 3,092.9 or 23.6 per cent. 
(ye ken ter he ae Ree ops 1 0,819.1 Ole Teles! ake 
Ey SITIES aie cg oe ee oe 399.1 or 2.6 “6 <6 
(4 ec Ae MNO Lorne etanes. cena eSee ase tanks ate salsie: « 401.2 oe EN ee 
Totalee mere aoa, Lee tate, 15,212.3* or 100.0 per cent. 


The percentages derived from the first two fields are almost the same as for the previous 
year, while Elgin shows a decrease and Lambton an increase. 


(1) The first field mentioned comprises productive areas scattered through the counties 
of Welland, Haldimand, Norfolk, Brant, and Wentworth, and is nearing exhaustion in some 
parts. There are over sixty producing companies or individuals; most of these are quite 
unimportant, as five companies are responsible for about two-thirds of this production. The 
total yield from this field up to the end of 1915 cannot be given with any degree of accuracy, 
as no records were kept in the earlier years of the productive life of the field. From 1906 to 
1915, both inclusive, the production has been 36,906 million cu. ft. Estimating, however, 
from information given in the Reports of the Bureau of Mines, and checking this with the 
records of the Provincial Natural Gas and Fuel Company, which was the pioneer, and much 
the most important producer in the early life of this field, the following approximation is 
arrived at. Starting about 1892 there were approximately 16,000 million cu. ft. produced 
prior to 1906, making in all nearly 54 thousand million cu. ft. from Welland-Haldimand, ete. 

(2) The Kent gas field appeared for the first time as a producer in 1907, and up to the 
end of 1915 has yielded 52,049 million ecu. ft., or nearly as much as from the Welland- 
Haldimand field with a vastly greater area of productive rock. 

(3) The production from the Elgin field, which was developed in 1911, now amounts to 
1,913.7 million cu. ft. This field is small in area, the gas in composition being identical with 
the normal gas from Kent except that it contains no hydrogen sulphide. 

(4) The Lambton field at Oil Springs has now produced 570.8 million cu. ft. Unfor- 
tunately it does not seem likely to last much longer. 

It is interesting to note that the old abandoned Essex gas field, although very small in 
area, probably not exceedng 3 square miles, was, like the Kent field, very productive, possibly 
per unit of area equalling or even exceeding the latter. Calculating from the records avail- 
able in the same way as explained above in connection with the Welland-Haldimand area, 
about 22.5 thousand million cu. ft. were utilized from the Essex field. In addition there was 
an enormous waste for some time after the gas was discovered. No reliable estimate can be 
made of this waste, but it certainly must have constituted a very substantial addition to the 
amount of gas of which we have a record. If we assume a value of 10c. per thousand 
for the gas in the field, the value per square mile of area must have exceeded one. million 
dollars easily. A gas field need not be large to be very valuable, and consequently might 
easily escape discovery for some time. 


Petroleum 


For the first time in several years an increase is recorded in the production 
of crude petroleum, namely, 214,442 barrels or 7,505,478 imperial gallons in 1915 
as against 7,437,356 gallons in 1914. The value, however, fell off from $337,867 
in 1914 to $300,219 in 1915, the average price for 1914 exclusive of bounty being 
$1.59 per barrel (35 gals.) and $1.40 for 1915. The lowest and highest prices 
paid in 1915 were $1.28 and $1.68 respectively. A bounty of 114 cents per 
Imperial gallon is payable by the Dominion Government on all crude oil produced 
in Canada. A great and increasing demand for gasolene, and the expanding use 
of heavier peroleums for fuel purposes, are the chief factors causing the rise in 


price which took place in the latter part of the year. 


* This total includes 800 thousand cu. ft. of gas, being an estimate of the production 
from a number of private gas wells whose owners make no returns to the Bureau. 
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The credit for the increased production is due in large measure to the work 
of inspectors in plugging abandoned and non-paying wells, some of which leak water 


in addition to wasting gas, thereby reducing the rock pressure. 


reports the following figures in regard to_ oil wells :— 


Pumped. 


Not operated. | 


| 


Abandoned. | 


Inspector J. Scott 


Total. 


The Supervisor of crude oil bounties, J. C. Waddell of Petrolia, kindly supplies 
the following figures showing the production in imperial gallons from the several 


Held. 
Lambton. Bothwell. 
5,647 , 894 1,168,829 


Dutton. 


189 , 046 


Tilbury. 


445 ,957 


{| Onondaga. 


52,160 


Belle [River. 


1,592 7,505,478 


Total. 


Domestic crude petroleum forms only a small part of the raw material required 


in the manufacture of petroleum products, the bulk of the crude oil used by 
Canadian refineries being imported from the United States. 

The following table shows the operations for the year of the two refineries, 
the Canadian Oil Co. Limited, Petroha, and the Imperial Oil Co. Limited, Sarnia, 
and also gives comparative figures for a five-year period :— 


PETROLEUM AND PETROLEUM PRODUCTS, 1911 to 1915 


Schedule. | 


Crude produced....Imp. gal. 

Value crude produced $.... 

Crude distilled.... Imp. gal. 

Value distilled products. $ 
Illuminating oil.Imp. gal. 
Lubricating oil.. a 
Benzine and naphtha ‘‘ 
Gas and fuel oils 


andr tate. ee oh 
Paraffin wax and 
Ganules con lb. 
Workmen employed. No. 
Wages paid. ...... $ 


1911 


10,102,081 
353,573 
38,652,504 
2,294,396 
20,240,523 
4,729,257 
4,179,575 


4,847,124 
5,267,485 


511 
314,851 


1912 


8,432,730 

344,537 
46,270,701 
3,592,230 
23,090, 280 


5,932,166 | 


4,955,022 
6,028,983 
8,086, 841 


699 
436,852 


Salt 


1913 


7,915,761 
381,159 
53,821,592 
3,068,312 
21,415,010 
6,144,193 
7,349,015 


10,157,948 
' 10,153,806 


781 
559,556 


| 


1914 


7,437,356 

337, 867 
73,239,408 
3,360,913 
28,817,830 
6,228,394 


10,747,838 
11,053, 058 


925 
683,247 


13,542,383 


1915 


7,505,478 
300,219 
84,355,760 
3,193,222 
26,261,575 
7,271,200 
19,118,334 


23,478 , 236 
9,826,635 


723 
564 , 950 


Salt production in 1915 shows an increase over 1914 figures of 11 per cent. 
Of the 116,648 tons marketed, valued at $585,022, there were 84,103 tons of fine, 


table and dairy grades, 31,553 tons of coarse and 992 tons of land salt. 
source of supply is from the brine wells of southwestern Ontario. 


The 


The industry 


affords employment to 242 men, whose wages amounted to $183,558 in 1915. 
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It may be pointed out that salt is one of the three basic materials in the 
chemical industry, the others being coal and sulphur. ‘he chemical plant of the 
Canadian Salt Company at Sandwich is quite distinct from that for salt manu- 
facture, and promises in a few years’ time to be one of the largest in the British 
Empire. 

The following salt producers reported to the Bureau of Mines :— 


SALT COMPANIES 


Location of Wells P.O. Address of 


Name of Owner, Firm or Company. Oe To ite Manager, ete. 
The Canadian Salt Company, Limited ...... i baete hc a ee } Windsor. 
ANC WHEL on aie eie scars 
The Dominion Salt Company, Limited ........ ETI dame at stesetalahata aca ‘Sarnia. 
The Earlton Salt Works Company, Limited ...|South of Egremont 
ROR taagte a eee earns ‘Hyde Park. 
Exeter Salt Works Company, Limited ........ Hebe rata we ae a ie clans |Exeter. 
North American Chemical Co., Limited ....... (CFOAST ICH aeaeett nn ste cans P.O. Box 29, Clinton. 
RTE ATLS LOT pete nem 6 conc wessie tata Wade Ee ees Stapletorty mess tees ‘Clinton, 
Western Canada Flour Mills Co., Limited ....)Goderich ........... ‘Goderich, 
The Western Salt Company, Limited ......... Mooretown and 
Gouriright isi cute. Courtright. 


Tale 


Shipments of tale for 1915 exceeded those of 1914, the figures being 1,720 tons 
of crude and 9,285 tons of ground, with a valuation of $5,760 and $80,165, res- 
pectively, as compared with 1,694 tons crude and 8,866 tons ground in 1914. The 
total valuation of marketed product in 1915 was $85,325. For 1914 the amount 
was $74,663. Grinding mills are located at Madoc and Eldorado. The entire 
output of tale came from Hastings county. 

Tale operators, the first mentioned company making trial shipments only, 
are as follows :— 


Address of Mana- 


Firm or Company. Location of Mine or Works. ger, etc 
, ete. 


Anglo-American Tale Corporation, Ltd. Huntington Tp. (Connolly mine) .|Madoce. 


Crose-and Wellington: ... 255.06 ad ae > Huntington Tp. (Henderson mine) | Madoc. 
PetAOET HO Lal WEG ste A vee CE me le ets PM CLONMAG a: eal ma niet wena tenrk Asie os Eldorado. 
Pebonae ACh. dd. Oo COusy set, ai os OS hes BREA COGS oa crac iis Oe ic he ees Sees Madoc. 


Mining Companies 

The number of companies incorporated in 1915 under the laws of Ontario 
to carry on mining business in any or all of its branches was much smaller than 
for the previous year. Companies incorporated were 59 in number and the aggre- 
gate capital authorized was $42,005,000. In 1914 the number was 80 with a 
nominal capitalization of $39,030,000. Only two companies of foreign or federal 
incorporation were licensed to do business in the Province as compared with 
thirteen for 1914. 

The lists are as follows :— 
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MINING COMPANIES INCORPORATED IN 1915 


Name of Company. 


Adanac SilvereMines, -Lamited vera, ec ss ate ae 
Algoma Nickel Mining Company, Limited 
Casey Harris Mining Company, Limited 
Croesus: GoldsMines; fuimited a: jitas ae Sere 
Dome; Consolidated* Mines, Dinvited . 2s 2 olan eis es 
Elora White Lime Company, Limited ............ 
Empire Sand and Gravel Company, Limited ...... 
Genesee Mining Company, Limited .............. 
George Frid Brick Company, Limited ............ 
Gould sAlhed: Mines--Lamited ses wet beck see 
Gowganda Enterprise Mining Company, Limited .. 
Haileybury Kirkland Lake Mining Company, 
Limited Gey some reper: tet Bl cate deake cee aera 
Harris Development & Exploration Syndicate, 
AB yhei vhf steep Sere raat ae nen Aran te ys oye 
Hastings County Marble Company, Limited ...... 
Imperial Reserve Mines, Limited:..........-..... 
James: Gowelime shrine limi tedons a. ek re x clans 
Kirkland Lake Gold Mining Company, Limited ... 
KnoxwellMonine Company, limitedars ce sn sn 
Lasbelle Kirkland Mines. Limited esis ee eee 
Lady Maud Lake Gold Mines, Limited 
Letson- Gold ;Mines>bimitede qo. kee one ee ee 
MeIntyre Extension Mines, Limited 
MeIntyre-Jupiter Mines, Limited 
MercersSilyéra Mines, oimitegeoe -s. oo een 
Michigan-Ontario Mines baimitedm., oo mcce sare re 
Miller Independence Mines, Limited ............ 
Mount St. Patrick Molybdenite Mines, Limited .. 
Munro Consolidated Gold Mines, Limited 
National Graphite, Limited 
Newray «Mines <Limited, #27 (cn stent Ree ce eee 
Northampton Mining Company, Limited 
Orillia Molybdenum Company, Limited .......... 
Porcupine Excelsior Mining Company, Limited . 
Provincial Stone & Supply Company, Limited .... 
Relief Gas Company, Limited 
Sable River Copper Company, Limited ........... 
Shamrock Consolidated Mines, Limited 
Swastika Gold Mines, Limited 
The Belmont Oil and Gas Company, Limited .... 
The Bowmanville Gravel Company, Limited ...... 
The Casey-Seneca Silver Mines, Limited ......... 
The Darlington Gravel Company, Limited 
The Darragh-Downey Mining Company, Limited. . 
The Dominion Lime Company, Limited .......... 
The Elk-Horn Lime Company, Limited .......... 
The Faced Brick and Machinery Company, Limited 
The Globe Graphite Mining and Refining Com- 
PADY; RLM ILE qt ee es ete ene Ce ate 
The Gold Anchor Mining Company, Limited 
The Hungerford Tale Company, Limited 
“The Morse Porcupine Syndicate, Limited 
The Shanedarr Mining Company, Limited 
The Sudbury Leasing & Development Company, 
Limited 
The Sydenham Mica and Phosphate Mining Com- 
pany, Limited 
The Vacuum Gas and Oil Company, Limited ..... 


io 18) .8: wife 6 (6 je 36, 
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No. 4 
; Date of In- ; 

Address. corporation Capital. 
{POTOTIUO soca: aa May 15...| $2,500,000 
LOTOULO ms tee OCt "20. am 10,000 
LOFODTO, eters Octa eaocc 100,000 
COobalvre. 1... Sept.— sinc 200,000 
TOrONntO 2 Oct: eis 2,500,000 
HlOTa Muetesacees Sept. 22... 100,000 
‘Corontere ee. Deca 2L0e% 40,000 
Cobaltiixsn. oe. Lily aU an 1,000,000 
Hamilton... .. Aft a abses se 40,000 
Ottawa........ Sept. 14... 2,000,000 
Fort Hries 2. <0 Sept. 24... 40,000 
TOTODGO.. wer wistas Jal 200. 1,000,000 
Toronto....... Oc e205. 650,000 
LOTONEQ sre ngewe Maye mdr 100,000 
LOLOUCOnpen vie. Sept. 24... 1,500,000 
Fergus........ Jarier Dore 60,000 
Toronto....... Nowe 19550. 2,000,000 
Toronto....... June ’29... 500,000 
Fort Erie...... Sete eocc. 2,000,000 
New Liskeard..|Jan. 18... 500,000 
Toronto....... April 7... 1,000,000 
Toronto....... ARVIN ARS 2,500,000 
TOTONtOss ates 21s INOVio Bo ue 2,000,000 
Toronto....... Jilly el 2e rs 1,000,000 
Windsor....... waWy opal < tS 100,000 
Boston Creek...|/Nov. 17.. 500,000 
Ottawa........ JUnes eee. « 300,000 
Toronto....... Depts laheters 1,000,000 
(LOEGIGO sare «1.7 May wines 60,000 
Toronto:...... Web ayeeul ws 1,000,000 
PV OLOUNGOt es a> IN OV it Lie 50,000 
Orillia......... Septcweks s-. 200,000 
.|Porcupine..... TNE Pe 100,000 
EOTONGO sit eiateses INOW. oo 40,000 
St. Catharines../April 15... 40,000 
TOTOntOier-cie aan Decwec0r 100,000 
DOTOMtOa. er eres June 25... 1,000,000 
I OPOLtO op a). Deer ele aes 2,000,000 
Belmonte. ec Sept. 29... 40,000 
Bowmanville...|April 27... 40,000 
TOrOnLO sete. Jorg Thiet e 1,000,000 
Bowmanville...|Sept. 14... 40,000 
Ottawa eae. s FéebnighO yon 100,000 
MadOGs nteeke vue June = 8... 100,000 
MadoGr ye. 2 420 Aug. 30.. 250,000 
WOTONEO a: aan May il ian 100,000 
Port Hilmsley "saree 500,000 
Cobalies. 6. .0ss April 13.. 1,000,000 
WP OTODPO ws. ie ae Kebes le 50,000 
LOTOTAUOS + iets = Seppo vie 39,000 
Ottawa. csr oak April 27.. 40,000 
Sudbury. 22a. Feb. 23. 40,000 
Kingston... ae: Deore 248 wr. 50,000 
Toronto... -: amen|ULprilenky... 1,000,000 


* Name changed to Poreupine Bonanza Mines, Limited, on October 9th, 1915. 
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MINING COMPANIES INCORPORATED IN 1915—Continued 
; Date of In- . 

Name of Company. Address. eeeporiiorn: Capital. 
Toronto Gas and Oil Company, Limited .......... ‘Toronto ciholestge Julye.. 8 $40,000 
eciman p b eManesee limited sees ccc areatek- Wine ste ace ckscceres PUOTONTO sane Nov. 22. 3,000,000 
West Dome Consolidated Mines, Limited ........|/Toronto....... Sept. 23 3,000,000 

Whitby Brick and Clay Products Company, 
babi 200 hark Spee eon.o ONL ORR IG OES Byeferstohe diotel tall) VVIELDID.Y. syAleceee axon Maye l0 ss. 250,000 
Yellow Jacket Gold Mine, Limited ........ ne )DOTONtO. «3 = INV ee LO seas 1,500,000 
$42,005,000 
MINING COMPANIES LICENSED IN 1915 
| Capital for 
Head Office for | Date of : 
Name of Company. airy. Tess Use in On- 
tario. 
Mond Nickel Company, Limited ........... Meise LOL ONBO a. ters, Jan. 30...| $10,000,000 
The North-Thompson (Associated) Gold Mine, 

LLabeaih P6 Yaa ee Sarwar eetan ro Ome, heard a ene Se ITLON CO een eee Jarier. 200,000 
$10,200,000 


Mining Divisions 


The following is a list of the Mining Divisions of Ontario, names and addresses 
of the Recorders, and receipts from each Division for the fiscal year ending Oct. 


81st, 1915 :— 


Receipts, 

Mining Name and P.O. Address Total 

Division, of Recorder, Purchase : Miners’ | Record- | Receipts. 
price, Permit. Licenses, jing Fees, 
" Ge Ce Ox $ ¢. $ cc. iy SCOR 
: Ss. T. Bow aa ; fi] AL HGS ON Soin host os 42” 10 64 87| 1,956 97 
pe uetepuere Maxie’: sr W. N. Miller,, § Sault Ste. Marie...) |- 7554 wlio. ss 322 00| 496 75| 1.373 50 
Sudiouryieiascanosemiee ns Ce Am Cam pbell- meld bintyaer cde ciieeee cs « 4 SS) OO) 130° 00-255” 15) 25905 251 9,806 3 
FZOUCUMIME Tee cvteeveie oe cisiels Gr Lie Gauthier eOncuUpliaeGsssercciies cs ele 11,720 66 130 00} 8,116 40) 2,928 75) 17,895 81 
MaLGermlua kerr c dele ie eA welowaham Mla tNeSOMsmaemimeicr tie ence LOR COM 9Gilltercicte's eese| 2,570 00) 10,106 50| 23,284 46 
eos AWTS? eeacodeaec is Wik Wiloiein, Aone sae? oho onanoes -| 9,979 63 40 00} 1,862 00} 4,605 65) 16,487 28 
IPAPTY uo OUNG siecle cee 18l, 18, MICO. lenny Si@uinNGl acaconono UGG Ol teteneterevererere 149 00 244 00 554 60 
GOW Pal dames tersiwmcie sn cote Ha Be oheppard. Gowoandan. sec ocns 366 19 60 00 344 00 208 65 978 84 
Montreal Rivers occee.. A. Skill, Elle Wake... .< Clevaienere otee a ates ons 858 65 10 00 370 00 62 25] 1,300 90 
Timiskaming ane Gig GM Sad biG ga0 \ Haile nea { 615 25 20 00} 5,008 90 743 90) 6,586 25 
ing Coleman)...... N. J. McAulay,. DISA Ba SIO I BGO CL lowes ates 1,838 00 888 75| 5,347 42 
KGTLOMN AM eerie sere are aerallVV alien ODT Va KCOTOTAls aera sfersicre dole cite cress VOB O tote cinteceres © 298 23 260 75| 1,346 48 
TOG AL lacapater eo oi cloet suelo state ererarsre ete bctatin te ccen eel 43,961 76 390 00} 19,056 88) 22,810 17] 86,218 81 
i} 


The Eastern Ontario and Fort Frances Mining Divisions have no resident 
Recorders, and all business originating there in connection with recording of 
claims, etc., is handled by the Bureau of Mines at Toronto. 
from the Recording Officers is collected by the Department. 

A brief record, as reported by the Recorders, of the activities of the year, in 
several of the Mining Divisions, follows herewith :— 


Revenue not derived 


Sudbury.—There were no new fields of any importance opened up during this last vear, 
but it might be worthy to note that Harry Shepherd of North Bay staked a claim for 
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molybdenite in lot 10, con. III, Garrow township, and John Mataris also staked claims for 
the same material in the township of Roberts. During the latter part of the year quite a lot 
of interest was taken in the nickel region and a number of claims staked. 


Porcupine.—There has been an increase in the business transacted in the Recording 
Office as compared with 1914. Recently prospecting and staking have been active in Deloro 
and some other portions of the camp, and everything points to considerable activity during 
the spring and summer of 1916. More real substantial development work is being done on 
prospects as the camp proves up. In many cases the results obtained have been most 
encouraging. It is evident that Porcupine’s gold production will eventually be much greater 
than it is at present. During the past year all of the producing mines have increased their 
output considerably, and three mines have been added to the list of producers, namely, Dome 
Lake, Schumacher and Acme. The ore from the latter is being treated at the Hollinger mill. 
There promises to be other producing mines developed during the coming year. The gold 
production of Porcupine will likely amount to between ten and eleven million dollars in 1916. 


Larder Lake.—There was much activity in all parts of this Mining Division during the 
year 1915. One of the chief features of the year was the finding of high-grade gold ore in 
Munro township. Remembering that 1915 was supposed to be a year of stringency owing to 
the war, it is interesting to note that the revenue of this office was greater for the year 1915 
than for any previous year. 


Port Arthur.—Notwithstanding the depressing effects of the European war, the business 
in this office is very much in excess of that of 1914; the increased activity being largely due 
to the discovery of gold in what is now known as ‘‘ The Kowkash Gold Fields,’’ which he 
northeast of the Nipigon Forest Reserve. The Tashota Gold Field, which is said to be very 
good, is simply a continuation to the west of the Kowkash deposits. A new discovery of gold 
has also been made quite recently in the northwest part of this Mining Division. 


Parry Sound.—There were seventeen claims taken up in Lount township for iron ore by 
Bay City interests, but little or no work filed during this season. I am informed it is 
the intention to vigorously prospect these claims during the summer of 1916. In McConkey 
township there were five claims taken up for mica. Parties are now at work taking out 
some mica with the view to seeing if it is a commercial success. In Cowper township there 
were two claims taken up for feldspar, but it was not the intention to make any shipments 
until the summer of 1916. In Burton township there was also one claim staked for mica. 


Mining Revenue 


The revenue of the Department for the fiscal year ending Oct. 31st, 1915, was 
$342,986.44, a decrease of $160,682.11 from the previous year. 

Miner’s licenses and other fees connected with the recording of mining claims 
afford a criterion of the activity in prospecting and speculation in mining lands. 
When a new camp of any importance is discovered the reflection in mining revenue 
comes in the form of increased receipts. 

The following itemized list shows the sources of revenue, also the corresponding 
receipts for the year ending Oct. 31st, 1914. 


1913-14. 1914-15. 
ales..Gis TINIE JARO Sw. fd dediy hate cae Meat $41,027 50 $46,584 88 
Rental lGses, uC tress <7s> siacaiGie el amon atuiel ecalale ata. 16,469 76 13,841 58 
Miners’ licenses, permits, fees .......... oi eececets 64,195 26 52,308 70 
Royalties sos sie ren 5 Aros 1 shahatate ks, oat & ea etree, cae Tate 74,685 11 52,860 60 
Mining: "Pasta cheriia ios ay vi wee ee ee nach ee aes 306,861 40 177,101 53 
Provincral © A.sea yy -Ofteay ett ga) ae. sm ae earn ne trate 429 52 289 15 


$503,668 55 $342,986 44 


The following schedule shows the transactions in mining lands for the fiscal 
year. It will be noted that the figures do not quite correspond with those given in 
the summary, since they cover sales, leases, etc., completed during the year, while 
the summary takes in all moneys collected. 
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MINING LANDS SOLD AND LEASED 
Sales. Leases. | Total 
District. SS - < > | : : 

No.| Acres. | Amount. |No.| Acres. Amount. | No.| Acres. | Amount. 
Timiskaming .... 273 9,765.86 26,898 34 M1, 407 .89|1,407 89} 314) 11, 173.75 28,306 23 
Thonder Bay....| 1/4) 4,553.29) 10,665 01).... Jee eeeeeelenee sees | 114). 4,553.29) 10,665 01 
FAG SOME. yekee ee DOOM LSS IU eee AO4 Ei iedae clits. cia ie calla etole Sle carell 35. 1,282.50 B7c40 D0 
Buapury.e.......| 20) 41,017.60) 2,972 25) 10|- 457 -20)..457 20; 36) 1,474.80). 3,429 45 
NGDISSide ca wees | L 40.00 120 00 6| 226.95) 226 95 7 266.95 346 95 
Wendie wane sion, | 8 388 .00 OOO ROU erate ares cede la he aeeeals 8 388.00 990 00 
Rainy River..... a1 11.00 Lie On res Serta a 1| 11.00 11 00 
Party sound. «<< ees} 150. 00. EG 0 retreat alee pectic. wc, eer ates 3 150.00 450 00 
Elsewhere.......) 2 69.60 Si OO Praca sitetonctces wicil aia a apee' se 2 69.60 87 00 
Rotaleeee tor. 463 Wieeaiae 85 45,439 14) 57 hops pe 092 04 520 19,369.89 47,531 14 


Royalties—Cobalt mines paying royalty to the Crown are now only three in 
number, namely, the O’Brien and Hudson Bay mines under special agreement, and 


the Crown Reserve under the terms of the originai grant. 


Details as to rates, etc., 


were outlined in Volumes XX and XAII of the Bureau’s Reports on pages 47 
and 51 respectively. The payments for the fiscal year ending October 31st, 1915, 


were as follows :— 


Crown Reserve 
O’Brien 


Cec Oe CORE CH SC CHK OBO e Ce BME eT eDaopeeeeeteeverneese 


(ef o)- Sie] le. 0:0) @.10) 0) 0! e7 fers; (Pere: 118) 66) @) (0 6716 (0'..0LNe “e 10" 0) 0 @\e\ eo, 6. 6.007 0) 6.6.0 O06 0 0.0 


(@ 8) (@, ee 0| ee. 6 ©) 0 9 le ¢ 6) 6 0 10 0 © 6 0 © © “66 0.0 © © © 0, © 0 © © 0 0 0 © 6 0 0 8 « 


@:50. 1@: (0: 8: 6. 61,0 16 @) O1'Oh 0) Oe 1618 16 Le 10 *o (0 re ee 06,0 © "ew © 40) ee ‘erer 0) 0.0) Jefe" 16, 6 


Some of the mines paying royalty have ceased operation. 
As a result, revenue in the future 


others there has been a decline in production. 
from this source will undoubtedly show a decrease. 


$22,062 14 
23,734 76 
7,063 70 


$52,860 60 


In the case of 


The total royalties paid by the mines subject to these arrangements, up to the 


end of the fiscal year, are shown in the following statement :— 


CLO WSY aly Cer y ice tynt.neptiica Acree re bins cis tenn ence teak a has wk ws $793,945 58 
oP gS ee elt) nn drach) Coe igae ag ings TSE Renee Sey ied) a ae 724,700 83 
EE LCST lies ayes Gamera ete eee aes aod sagt Pete Boos Se ais ms 9 a wie 6 hee os 333,870 05 
seks t eT Lyme mere ees aoe st ee Meo ok s, he.6 ote cae e shale oe 26,259 64 
Ape tee AT OMITICL A Lastest sy see eae sc: t.ho) seb RRe se cA Sle Moye Beco es 6,735 14 
TUE T Ay Coe ete BE lease crc Se ers ote th SR ecpnengh ie ve Whe re 84 Wala 1,200 00 
VGC a hee tenets Oe er cets pee, ee eterna Me ats sity a 8 soe Bee his 777 48 
SSR ACTOS = hae SS ier ire ato ipa bs. otter he Se ear fens oot oe ier te ae 1,421 72 

LE Tul Mere ce Wee Nan are “ota cope en statign Ache Sale. ode BAGG Winns) oe ly OCH AG 44 


Certain mining companies at Cobalt, holding lands from the Timiskaming 
and Northern Ontario Railway Commission, pay a royalty on their output directly 


to the Commission. 


The leases, which originally specified a royalty of 25 per 


cent. at the collar of the shaft, have been reduced gradually to 5 per cent. on the 


net profits, which rate became effective on Sept. Ist, 1915. 


For the year ending 


Oct. 31, 1915, the Commission received from the Mining Corporation of Canada 
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No. 


4 


and the Right of Way Mines $31,341.25 as royalty. 
mission from this source are as follows :— 


City of Cobalt 
Cobalt Townsite 


Mining Corporation of Canada 


Nancy Helen 
Right of Way 


Mining Tax Act. 


© 6.00) ©: 68 0.79: 4) Owls, 00) & ‘8: &)'8) ie 38) © @: 8) eo, 6) ©: 6) O18)» (ONG Kane. 106) 6 6 ©. a) 9) Se 


0) 0.6) 6 @) ie (6.70; 010 ‘o B.S 66 0 06. 6 © f \¢ Ble vee (© 1a 60. ©: 6 sc eheuenpi ss, «on ve 


9) 0.10 F 0) lee <APie) (CL pene (6 9 6 Ce e0are 10) Cae eer ee 


© 6.0 © 6, 6 6) @ 07 61-6 (0) 6) O16 6 -0::6 "8" 0) @), O10) 6 0,0 0.1m @-19. ahe: Cue) 0) e086 18) 0)6 18 Le 


e are 9 0 0 os) m0) 6) @).% 's “e616, (6 ene @) we 6 60 8 ec! 0,0] e650 6\.6: (O16 es 6 ane 6 6 


Total receipts by 


$100,791 13 
279,482 72 


the Com- 


—The revenue received under the Mining Tax Act (chapter 


26, R.S.O. 1914), for the fiscal year ending Oct. 31st, 1915, together Ww ith com- 
parative amounts for the preceding year, was as follows :— 


Acreage Tax 
jeyxonie, Ade ps 
Natural Gas Tax 


Totals 


ie Ore (01 .@ 16) 6. @ 00.8 Ot (@) (0:0 (0.0) ee. CaO m6 SOc ere 


@ 8 <0 ee: we. U, (0, 18 Of" 61s © 0%) 0/16 01.016) 6 8: Os Je @ 16 10 ells 


@' Te’ 8 1@) <¢,-0]:6 (0) (6X0) 10) 61 6: (@)..6, © 0) 9. O16 6116 Ka) (ee 


C26: 56) 4), 00.0... 6) 10) oe. Oe 6) 6.6 e116 (Ole sie. wa ae. le) One, 


1913-14. 
$10,046 41 
272,610 89 
24,204 40 


1914-15. 
$10,716 24 
139,978 62 
26,406 53 


$306,861 40 $177,101 53 


The 3 per cent. tax on profits of mining companies has yielded in all since 
the Act came into force, the sum of $1,200,600.07, the amounts by calendar years 


being as follows :— 


G) ral €!'@) 6.50/18 6) 60). 8) 6: 0150 0) 0) 6) 0176 61 6) 00 
©) 0 6 0 © ee 6) ee 16) 6) 6 vie, wus slic. euel.el6 
Bie) 016 10) ee @ 0 (6) 1.8014 6 16) 66, @10) bt Ko 
Di:6| Oe [emie) 0: 41 xel |e’ (@) eel ie%,e| one @ efe@, se 6 


4a 0) 4).0) (0! ee) (e1se 0 6) 6.6, @ (e106) O86) '6 2 @ 


$66,741 


68 


65,922 48 


78,327 
111,546 
131,577 


58 
17 
75 


A OLAS Cees asetet he ae. rare: oor Ue OU omen 
LO Sars ee eet te See ee eters 206,212 77 
a RED Re ae ree: Sayre Spree acl ea ge 201,940 20 
LD LS ie tierce cae te are ie kar 138,056 19 

OLAS aye eee oes eat $1,200,600 07 


The mines which have paid the tax, and the total amounts paid by each, are 


as follows :— 
Silver Mines. 


Beaver 
TSUTE OO ete este eee te 
Casey-Cobalt 
COnIAGAS “ewe tase secre, 3 
Cobalt Silver Queen 
CobalteWomet sims. cus or a see 
Cobalt Lake (Mining Corp’n of 
Canada) 
Drummond 
HOSter Joe, alten Me cnet ae 
Kerr Lake 
THE OSO ite es, ow cere es 
McKinley-Darragh-Savage .... 
Miller-Lake-O’Brien 
INTISSLT Ones Meee pee nee es 
Penn-Canadian 
Timiskaming 
UGE GWE Ys ss ato erie eat re ae 
Seneca-Superior 
Standard 
Watts 


Co" Son OF © .@ .0.14) ON e .0) oP ees je © e6 


© [ei |e) (oe) eRe. e)e' 70 


SO! (@).6) 10) 01616 Oe (6) 6 © 618, Ke 


218100" .6..0.. 6.10160 (01 6 16 Sikes) OL @ 


oa) ©. *8) 0 e bye 6 e) a) .6 0a: 6 alee) 


a 9.0 ja) 6) 6) "0! e: 6 


Oe S76 e (ete wre cea wen e 


Oe 6 050) 9 is Cee 16S Lele Ue 


Sr aye Jae h9:7dile 1676) 68.66 
Wy We 0/160) 56..e. Ste 'o. law aia te ke (66. ve 
ao) 6 O'S OL Oe) (0 Ose eo Le Mech erie © L016: 


® 7¢) Che S16 0) 8) 6 @ 


0 8.0.0 We" 8.16 2 6] 010) OL ace whe, © 


$ 
9,785 
36,340 
4,836 


114,825 ¢ 


4,657 
1,942 


12,750 
11,788 
577 
120,276 
135,519 
77,458 
9,043 
229,907 
383 
34,052 
15,153 
14,429 
1,447 
258 


19,054 


$854,490 


02 


22 


69 


62 


Nickel-Copper Mines. $ 

ALOXO. :mais Wee wetter rear testa 309 

Canadian Copper Co. '........ 245,000 

Mond Nickels Cots, c ent ics fe 18,226 

TO ta]. strseses ee. eee eee $263,536 
Gold Mines 

Donie* <3 Ae ce ce ees 9,068 

HOU IN ere nes tc annie i eee eee 62,077 

MeIntyre- Boreupine a yest: 1,543 

Porcupine-Crowiy aia: 7,983 

No rN Eee Bets eae eS Ad owe $80,672 
Miscellaneous. 

Lake Superior Corp’n (iron). 1,683 
Loughborough Mining Co. 

(RUT rere rs A he, oS. conte: 216 

Ae NN Ser as ore ors Rene $1,899 

Summary 

Silver Mins 000, eoisaie eas tees 854,490 

Nickel-Copper Mines ......... 263,536 

Gold, Minds s. Oe meee 80,672 

Miscéllanents a. wet cweore «cae 1,899 


$1,200,600 


51 


87 


07 
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The total revenue paid into the treasury of the Province by the Cobalt silver 
mines, without including the amounts paid to local municipalities under the pro- 
visions of the Mining Tax Act, are set forth in detail as follows :— 


HOVAICS s PALOmMOITC Cts LOM MOS OTOWD fa. aes cers oe cane cupos ves sie PL OOO, LU! G4 
Royalties paid T.& N. O, Railway Commission .............. 698,256 47 
UN PeOGmeTmeCOlt Mei TOM | A Mens cee ae csceitae sel dees cra eters aera eae) sisuc +.4 854,490 62 


$3.441,657 53 
The Mine Assessor, G. R. Mickle, who has charge of the collection of revenue 


derived from the Mining Tax Act, furnishes the following notes regarding the 
operation of the Act for the calendar year 1915 :— 


Three different taxes are levied under the Act, viz.: (1) the Profit Tax, being three 
per cent. of the profits in excess of $10,000, computed as explained in the Act; from this 
is deducted the income tax paid municipalities; (2) Natural Gas Tax, being equivalent to 
$2.00: per million cu. ft.; and (3) Acreage Tax of two cents per acre on mining lands in 
districts with no municipal organization. The amounts realized from these various taxes for 
the calendar year 1915 were as follows: 


EATON Cee Liat yee a oneness Feces ee en Tai # Pee ccna one dod Sslarene Tagen si $138,056 19 


ives eee oe aca irr SA ae een 27,952 61 
See oe ei oc0nss 


AMGEN hte od fey 5A: Ae ear ty a Ra ra oh $178,029 63 


This is a decrease of over $58,000 from the amount received in 1914, the corresponding 
figure for that year being $236,700.06. The loss is in the profit tax, due to the substantial 
decrease in the production. of silver. This decrease amounted to about 4144 million ounces. 
Moreover, the average price obtained per ounce was about three cents lower than in the year 
before, and the working expenses somewhat greater per unit recovered. As the tax is always 
based on the operations of the preceding year, this decrease in production refers to the 
year 1914 as against 1913. Moreover, the amounts given above are for the calendar year in 
which they are payable, and consequently will not agree with the Public Accounts Statement, 
which deals with the fee year for the Province ending on 31st October. As these taxes are 
not due till October Ist, it has never been possible to collect them all before the end of the 
fiscal year, consequently, it seemed preferable for the purposes of comparing the results from 
year to year to give them in this way. 

With regard to the immediate future there will be a small increase in the profit tax, due 
to increased production of gold. Natural gas will also yield a small amount more revenue, 
while the acreage tax remains about the same from year to year, only showing an increase 
when a list of lands is advertised for forfeiture. 


Provincial Assay Ofiice 

The Provincial Assayer, W. K. McNeill, reports as follows :— 

During the year 1915 the Provincial Assay Office, located at Belleville between 
1898 and 1911, now at No. 5 Queen’s Park, Toronto, Ontario, carried on its work 
along the usual lines. This work includes :— 

(a) Examination and assaying of samples from mining engineers, prospectors, 

geclogists and the public generally. This covers a wide range of work. 

(b) Work for the Ontario Bureau of Mines consisting of analyses of rocks, 

assaying of different ores and identification of minerals for the various 
geologists in the employ of the Bureau of Mines. 

(c) Testing samples submitted by the public for radium. This work is done 

free of charge. 

(d) Sampling car lots of cobalt-silver ore shipped from the mines upon which 

the Government collects a royalty. This necessitates having a sampler 
at Deloro for a large portion of the time. 
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(e) Assaying and valuation of these car lots. 
(f) Analyzing and valuating shipments of cobalt and nickel oxides shipped 
by the various smelters, and on which a bounty is paid. 


The following lst will show the work done by the Laboratory :— 


Gold.—Three hundred and seventy-eight samples were assayed for gold and 
reports issued. One hundred and twenty-seven of these were done for the Bureau 
and two hundred and fifty-one for the public. 

Silver.—Seventy-one samples of silver were assayed for the public and forty- 
nine for the Bureau: one hundred and twenty in all. This does not accurately 
represent the work as a car lot is represented here by one sample. 

Platinum.—Fifty-five samples—forty-eight for the Bureau and seven for the 
public. The method for assaying is given elsewhere in this Report. 

Copper.—Forty-five samples—twelve for the Bureau and thirty-three for the 
public. 

Iron Ores.—Eight samples were analyzed for iron. During the latter part 
of December a large number were analyzed for iron, phosphorus, sulphur, silica. 
ferrous iron, etc. ‘These will appear in next year’s report. 

General Twenty-eight rock samples were submitted by the geologist of the 
Bureau for exhaustive analysis. One hundred and sixty-six other samples were 
received, including samples of feldspar, molybdenite, graphite, lead, zine, etc. In 
carrying out this practical work only one assistant, T. E. Rothwell, was employed. 

In addition to the work designated in this report the writer had charge of the 
mineral exhibit of the Ontario Bureau of Mines at the Canadian National Exhibition, 
Toronto. This entailed a large amount of work, and he desires to thank the mine 


owners and managers who so kindly loaned samples and in other ways contributed 
to the success of this exhibit. 


Platinum Method.—During the year a decided increase in the platinum assays 
shows a continued interest by the public in this precious metal, which has increased 
enormously in value in recent years. 

The method used in the chemical determination of platinum and alhed metals 
is that outlined by A. M. Smoot, chief chemist of Ledoux & Company, New York, 
in the Engineering and Mining Journal, Vol. 99, pp. 700-701, April 17th, 1915, 
and reprinted by the United States Geological Survey. 


For the prospector and those with slight chemical equipment the identification of 
platinum and allied metals is not always certain. The following tests are believed to be most 
easily applied, and, if the material is carefully handled, they will give fairly reliable results. 

Platinum has a colour ranging from silvery white to steel-gray, its shade depending on 
the quantity of impurities present. In some placer deposits the grains of platinum are 
coated with a dark film and somewhat resemble grains of ilmenite or magnetite, from which, 
however, they are separated by careful washing, as platinum has a specific gravity equal to 
or greater than gold, and so stays in the pan with the gold. 

Platinum will not amalgamate with quicksilver alone, but will amalgamate if sodium is 
added. In ordinary quicksilver amalgamation the flakes of platinum float on the surface 
and can be removed. If sodium is used, the platinum may be separated from gold by 
agitating the amalgam with water until all the sodium is used up to form sodium hydroxide, 
_—— a ee 

*Quotation from ‘‘ The Production of Platinum and Allied Metals in 1914,’? by James M. 
Hill, U. S. Geological Survey. 
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when the platinum will come out on the surface of the amalgam, provided, of course, that it 
is sufficiently liquid. 

Platinum has a hardness of 4 to 5, and can be scratched with a knife. It is so 
malleable that it can be pounded without heating into very thin sheets. It is infusable, 
cannot be run together as gold can, and is insoluble in all acids except aqua regia, a mixture 
of two parts hydrochloric (muriatic) acid and one part nitric acid. This solution (platinum 
chloride?) is yellow, but its colour is changed to deep red by the addition of metallic tin. 
From an aqua regia solution, potassium platinic chloride (K,PtCl,), a yellow crystalline 
precipitate is formed when potassium chloride (KCl) is added; or ammonium platinic 
chloride (NH,2PtCl,) also yellow when ammonium chloride (NH,Cl) is added. Both these 
precipitates are insoluble in alcohol, but are soluble in water, and may be reduced by heating, 
so that sponge platinum is left. 

Radium.—Of the number of samples tested for radium only three showed 


signs of radio-activity. ‘These were as follows: 
1. Sample of euxenite submitted by Jas. A. Morrow, Maberley, Ontario. 


2: Sample of euxenite from E. H. Wilson, Perth, Ont. This sample was 
obtained from near Maberley. 


Huxenite is a dark mineral with a conchoidal fracture and brownish streak, 
containing niobium and tantalum, along with rare metals; yttrium and cerium in 
combination with iron and titanium, and it also contains some uranium. 


3. Corundum concentrates submitted by the Provincial Geologist. 


Samples are dealt with in order of their arrival. In every instance specimens 
and samples should be accompanied by statement specifying the precise locality from 
whence they were taken. 

Crushed samples representing large quantities or samples less than five pounds 
weight may be sent by mail as third-class matter. Write your name and address 
plainly on each parcel. Send instructions, with money in payment of fees in a 
separate letter. Samples may be sent by express, charges prepaid. Sample bags 
addressed to this Laboratory for sending ore pulp by mail may be obtained free 
on application; also canvas bags for shipping. 

Money in payment of fees, sent in by registered letter, post-office order, postal 
note, or express order, and made payable to the Provincial Assayer, must invariably 
accompany sample to insure prompt return of certificate, as no examination is 
commenced until the regulation fee is paid. 

Address samples as follows: 


Provincial Assay Office, 
5 Queen’s Park, 
Toronto, Ont. 


TARIFF OF FEES FOR ANALYSES AND ASSAYS 


1. Assays: 
(ERDMNGL > 0 Go atcha: Ski, Soro ANGE SRR ine ga hee Gok ea ere Oe ek eT er Bear are ara a See $1 00 
SH LGEE A 3 Gh WA shee Gio er SESE orn” peak hg me WN A NR Nea Si ae ee a ma 1 00 
PROM MEIIG CULV ete I TO Mar AA IIL Cin taptetede wnatetars aie le 's wield’ Soejsieck Wa sie a. ps AN 8 6 9 0% 1 50 
UeN WD 11h eee etree PME a cieeen dle oes Sic! aie woclaile Mua es b eoevale ‘st eh s oka Ree heres. aoa 4 00 
olomanGeplciimiapiimene- sami DlGice co oa ete cr sie sot i. so sens viala’y aviclsg vitpetae 6 OL OO 
a OUMUMME Neca ML aN LANA) ee ene te Rexe Rise tA bel's see. sb henbat ose 64 s dee inte: otal 2 00 


For the amalgamation assay for gold at least five pounds of ore must 
be sent. 
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2. Iron Ores: 


Tron (metallic) - sel Rie sic onesie ies ties Se ae eee da ae era ae ee ee $1 00 
Silda \ Sew wake SAI s wise oS otys, gop cual she renee ee naee eters So neea a eee eer ee ee 1 50 
Irons and: ansoluble- residue wore ao s.cesueccattedee wun eoepetuel oem tects a cee one eee 1 50 
Ferrous “OX1dG oo: sh. ss oo siescters Gee wae phe tis beets ote egete ay were Ceeneey teen ee ee 2 00 
Mod iVe)-) 0) (Cera: ee SNe Oe a er ei ele Pe corks epi iss he de Sears Se cio 2 00 
Sul PIs aio etece ate w clavele = Sie ole wine e een Wleaite a aepeh len fetens ane te anetet eee eee 2 00 
Tron, sulphur, phosphorus: andsimsoluble ie sistent tse tance senate tee, e eneee 5 00 
Man caneses so: < aycna o ofa sie Sate ae ictuheMe ote oiohs shia caval stately ater padiceassttte Seat ats 2 00 
FIVE GATNSAT TA be Sk ona Gv Meee! oe a aeR oleh aye ECT Sane ade esters tama eee eee ce eee ea 2 00 


Complete analysis:—Ferrous oxide, ferric oxide, total metallic iron, silica, 
alumina, lime, magnesia, manganese, phosphorus, sulphur and titanium... 15 00 


3. Limestones, Dolomites, Marls, Clays, Shales: 
Determination of: 


Tnsolu bles.) vw.cis2 os 00s e coe se eters wcehn tee aeetehe che ants renege Re aie eae: Sees Bnet $1 00 
Silieedy SiS aisae a avec Bes, clice are autleds @delsue whe Miceral seme ieee meet erate eee nee 1 50 
HerrieSiron weve ceceslece 8 ave Seta PO cea e, ce Se eee, gio TS. eee Re ree ca Te ee ois ee 2 00 
HeTrVOGS sITOM. ptecencls or fcrece Wikar de cach oles, cap tate go eee eerie Nene ine Sao PE ete 2 00 
PN hisesuhet: iis Searetye i Mire or aan rad rarer Beane, Ai mera ia Sto he Bi le, Ls ies ay 2 00 
1 hs Siero ie oe ead Angee AIT HOP EO Pie OM AME os Airs oe tiny oh coe, nd A, pes Pee 1 50 
bi Beach bt) te eee haha age cr Pach eer aoe MVR Noe CEO MOI ORNS fro TUS ero bt oot 1 50 
Alkalies <(CompiIned) "25... es. sles orerare © Whe cuore le eis ieets veto eases Pepe cet cnet aeceres 5 00 
POtE SIM cases he oS atatenaca we ttetene STs Tee yas ARTS Oats acetate ccd: eee ge nee annem tte een RE 4 00 
Waters (combinttd. is ws. cee fetes siaraen esto peaye wie cee) at ee ee 1 00 
MOoistre ) eit ess oo thenaes Gra ste ole ate toes thes alte le ae ee Oe eae ee eee ee ee Se ae 0 50 
OF QANIG “MALCET TS ais. sess olin aoedale aitie a1 one's canseteerdie ts aussie Nhat Relea Spas tac hae 1 00 
Carbon, GlOxId6 25.0 ASee vic ovo tiake «0. ooh tre, aie ten Peee nteion Ocenety Cie een? cope tre Pen, 1 50 
ored 6) 1) taper cma te ae et Ps ar eae ARORA irae Mir A GE 5 Phe mechs S acpi 2 00 
Phosphoruss anhydride: 2).)2eee Sens > cies tins oe CR eee inti 2 00° 


4. Examination of Clay, Shale, or Cement Rock for cement manufacture: 
Determination of silica, iron oxide, alumina, lime, magnesia, sulphuric 
anhydride: and volatile “matters iis 0. ccs th cee ei Pion cnet $10 00 


5. Coal, Coke, Peat, etc. 
Determination of: 


Moistiven, oe. sore Ey Se ty ar. eh ey LAER In ee Fh ete $0 50 
Volatile combustible c.0% ccs cratella ro teiaun a ccoleueiat eter re eras eaetee ste tae) eee eae 1 00 
Hixed <Capponi yo ii 0 go avanti e sagt ale Misptohi cantina lett tin cata ate ets eee 1 00 
UN) Gears nee TEE ts cor aac nudes SAAS. 2k eho Oty RO. Ee ee hot 1 00 
SSH 80) (RE 6 allied in Pane Rt tea Rir ny 5 a5 nach oeracaey Den Bin ay at dG 6 ASA A OM OG Se 2 00 
PHOSPHOTUS \w cis sacets abapake cron ahs ake ofelv mec ete Me inte aie ier ens: ee eee ne 2 00 
Calorifie value. aos seris ete tae sdopecen, scala nyse etetahels Git sada apauat che Steere a eee 5 00 
Ultimatecanal ysis eimaus secre oh eet etere ere teeter eee nee Price on application 
GSM tera a WOlers Ver teicre le erate cecpaeis Cie eamedeteae oye entre ete ee tet peters Price on application 


7. Ores and Minerals: 
Determination of: 


7. hy ec7 that: Paar weno ePaper eg OIE eel 2 eras tae In Re os cay a vere $2 00 
tA TEAMNOI Ye 5 eatene cn 5, 200 lesere ore ake eidtenemete ce tate a atte Ee 9 ae oh AOR eee este ne 3 00 
ATSONIE Fe cine oc cain cs © wee alas eae eae cone ene taan lts. sie ed cs aoe ec et oe ne ee ee 3 00 
Bismuth eros lee ccs vere oe 2a ow ciate ya ee SOME Ree ca tie Pee an os een ne 3 00 
Gadmittm =". 2.8 Sacks os fe Os Wee ee ee oe eee 3 00 
CHROMIUM iss isso eee crash one a ley cre he eid ee ne ee: ne ks ee 3 00 
Cobalt. Sait be cee cee wire berate ee ac arate eect nae ey ae eae 3 00 
COPPOM & .5< Reese ass cele hole apy aceos wie e NerAt agegarain tte lore SpMe eee oRnGe ON Gots at eee 2 00 
Gold. ~ avn. iis Se ee Davaee sihatals cake BEL ee ee ee eee 1 00 
WervouS OXUE eho, wrod otace cbs othe are Slo at indo She easter natn Sane eins eee ee 2 00 
Fervie®  OXLAG wise Heed crete < etaalin ola eee wie Meese 5 We Re CR en. at eee ene ey 2 00 
fF: 5 eee PA ran rE orang en Mv sea on A ATE AMS Spas oe 2 00 
TAN oe Phew cd oo Fs, biel fahe Bae Gee Gd Pucd she, che asatuien, ace y-ati ke (Regis eae ote ieee ee 1 50 
Mian OSGi... ive Mose Se Win vote Eaaye wl wos Sporn a geyatel sje) aha: gual aga ona) ese te een eae fe ae een 1 50 
Molybdenum . oss. 2 og sieit a aa essln eiare ve ole mitnua come ce de palace) one ere 2 00 
MeSH OBO) is oisc's Soc Mal dwn ocale Os SW ipl 0 atlere hua Me hel eRe aie oe a eee 2 00 
INGO OL os Seo aoe tum eee so dae Cie eerie! eh oem tae teen ee ee 3 00 
SSTTTCO, eke eciesstwl obs: win ncn eemlal slsae ca ReebaNe, 6 hue eta dace Rien Reta, eee ek eee ae ee cd 1 50 
Water $. hice sais Brews Sonate « AOE e Cp eee eee Reet teh. econee e are ee 1 00 
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MPL OUOSetS OTD LECGA NULU SUS can ctsla ole afer ea, 6 os: 5)" > dak») Caghece an’ oa Prices on application 
USF OSGESIN SD CLCPA NS seco Gs Hele Sih asec es oe ore ae eae oe he « be Prices on application 
10. Identification of Minerals and Rocks not requiring Chemical Analysis ........ Free 
Any analytical work not specified in this tariff will be undertaken on appli- 


cation to the Provincial Assayer. 
The pulp of each sample is retained for future ererence 
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MINING ACCIDENTS IN ONTARIO IN 1915 


By 


Chief Inspector of Mines, T. F. Sutherland, Toronto; Inspectors, E. A. Collins, 
Kingston; James Bartlett, Cobalt 


General 


During the year 1915 at the mines, metallurgical works, quarries, clay and 
gravel pits regulated by the Mining Act of Ontario there were 22 fatal accidents, 
causing the death of 22 men, as compared with 58 deaths in 1914 and 64 in 19138. 
Of these 17 occurred underground, a decrease of 12 as compared with the preceding 
year. ‘he fatal accidents took place in mines operated by 11 different companies. 
Only one fatality occurred at metallurgical works, as compared with 5 in 1914 and 
LiLo 3: 


There were no fatalities in quarries, clay pits and gravel pits governed by the 
Ontario Mining Act. Four farmers in different parts of the province were killed 
by falls of sand and gravel. These accidents were duly investigated, and it was 
found that in three cases gravel was being hauled by the farmers in performance 
of their annual statute labour on the roads; in the fourth case the gravel was to be 
used in building a concrete silo. As this Department has no jurisdiction over such 
works or such labour, the accidents are not included in these statistics; but they 
emphasize the danger even in small gravel pits, a danger as a rule totally unrecog- 
nized by the man not familar with such operations. 


The decrease, compared with the preceding year, in accidents at quarries, clay 
and gravel pits is no doubt largely due to the fact that excavating operations were 
greatly curtailed during 1915. 


The tables of accidents at the metallurgical works and quarries are separated 
in this report from accidents at mines. For this tabulation the clay and gravel pits 
are grouped under the heading, Quarries. 


The total number of serious accidents in and about the mines of Ontario re- 
ported to the bureau of Mines in 1915 was 424, resulting in 21 deaths and injuries 
to 415 persons. In the non-fatal accidents, 305 men were injured underground and 
110 above. At metallurgical works there were 71 accidents, resulting in one death 
and injuries to 70 persons. Eleven non-fatal accidents were reported from quarries. 


In accordance with the Mining Act inquests were held on all fatal accidents 
and attended by one of the Inspectors. 
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Table of Accidents 
| 1914 1915 
Killed. Injured. Killed. | Injured 
MINES :— 
INO tLe eid re POU GL Meiites oactsce tates oo RNC hero ly ake oc eiegae wl cit teapot oa As 
Ngee PAC OME Te tena ns oes | satgernas Werrete Paaeee'y = | APT AS ees vith at oe 
Oat EC tC CLO TOUNG Oi ck n'a the or and a eitecds fais 251 ae ty mks 305 
INO aliens See UTL ACO gc oy) Ne aysiecets cos Eee, SAB oe | 77 PM Sete che 110 
| | 
METALLURGICAL WORKS :— | 
No. killed eeeveevreereeo eee eee ee oo eoeeee 5 , eee ee eee eee | 1 VA 6-10. O58 1650.6. 8 One 16 
ING ett) UL GCM eaeretn Pio hte whereas «epoca es aoe ee eee 101 Wits d'es ee ae are 70 
QUARRIES :— | 7 
JSG al Fa N03 BP a eo Coat ee ear ca 15 |e ar Saas HPS SERRE ON cs tat Ce eRe 
NORE TIL TUTOR a, Wrst soca JAMES as <9) ciiee. § cee Race rie hea 16 es aye ss ciokeye toes at 
| 496 


The fatal accidents occurring in the mines were divided amongst the several 


districts as follows :— 


1914. 1915. 

Goldsmines-of-Porcupine ands Kirkland>laké 425. 2a .c-1.m eos 12 3 

Silvernmines,of Cobalt: and» adjacent districts. in. 2. ccs ances Ai 6 

PICK CO PPCrallINes sO LAOUCIOU TL yieerces: fcceetc cts Wo es ace ‘ota termes egos 9 LT 

THOM IRITes OT NILCHTPLCOQLCIL ace src slcrmiaye sale she tease dctre ore) roe <5 4 0 

Tie Vales s Tinea est Erle OTICATIO ssi. cca Mivieasle aby sana oete anaes 1 0 

Peto ier OPT) Gam O area tc citts wt, cue!) one acots ois scstceuy tyuatenateie so etetm, sory v5 "ol sme Hi i 

38 21 

By months the mining fatalities occurred as follows :— 

Month. 1914. TOLD: 

BY Thee ty ge Meee conta Tslist tae tite: onary taPebetet a te alata MNT tn. cheap tiahe ola MVE ieah «SHAT 6 0 

HEE T A ee go Hha.8 Bien aN ARS Netroots dee Cannes. Wierd is ohare gar 5 3 

1M Aaah, Cee ech een ee etd teen on el a eu te katie eo Pe i a ero ee ie 0 

SO ee Se eres lets eet cela Alora chen ain, cn oee 2 apd id nga oes 7 3 

HULL Vaasa nee ets ste See aeons tans gOS gael me PS a ge Cc asion een phe INO» 5 0 

REMIGG re Amen Paraie sae ethiten ga. ce sratevemottie wap WSS ics: Meare warake atta ate ie, 6 8 a 

SAL Va es ne a cane edie ren a comet fc ese aie mee tas Nae de i 2 

TAG TUE | eo We erg ligteper chi OM ROR Gton=. Slants Sie ea goer eae ace tee aoe 5 5) 

SGDECINC Fr aarecrane ra aut ceie nun ure ain qreN ences do dy iver aie oh oe take athila cheer 4 ae 2 3 

CEO DORR Rae eR oe kOe Se Re cua ane od sete Spee 6 3 3 

Ny ett Deron oct teataie etcetera fiche ast Pee tsk cw. 6, ww WS phate ees 1 

1D Yeve avril Ae ek Coat Cos et Sen RRC FS Ae oa pair or ceo area eA eg sy charg A 2 2 

58 21 

Analysis of Fatalities at Mines 
2S og ees ’ 3 
Cause. | 1914 1915 
. Per cent. Per cent. 
VG NIAU OE COUN cate seracere ureters has ha «ht wiaisietee wiv fastens weer oem oye he | 7.9 4.8 
SS EER TCCACOTLES tere oon ote erates. eens Src auare By a let Nee. 5 point ts 26.3 23.8 
x DIGBAWCS iit tare hore are <a ka Rhema cnn alo tage mine cha afer de © > 26.3 33.3 
Miscellaneous (underground) .........-. sees e eee eee e eee | 15.8 23.8 
SC Na REL TTOD Sp wees Pty 2 EA SP RNR Cp eC oe ES es a oe Ok 14.3 
5 BM. ie ; : 
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Table of Fatal Accidents in Mines, Metallurgical Works and Quarries, 
1901 to 1915 


Persons employ- 
ed at  metal- 
lurgical works 
and producing 


Persons killed 
at metallurgi- 
eal works and 
mines. 


Persons employ- sve Ne 
ed at non-pro-|Total persons, arta ae ents 
ducing mines} employed. a , ; JO em- 
(estimated). | ployed. 


mines. 

LSU Lee ot. 13 4,135 550 | 4,685 | Hed i 
LSU Ze wee 10 4,426 450 | 4,876 | 2.05 
LOOSE enon Ss i 3,499 400 3,899 eae 
ue) UC Ses 7 3,475 400 | 3,875 1.80 
LS055e246. 8) 4,415 500 | 4,915 1.83 
TO0G.. Pie c if 5,017 750 5,767 1.90 
dS Leonean yeh 22 6,305 1,140 7,445 2.93 
1908 eos eae 47 7,435 1,750 9,185 d.11 
1909 2h 49 8,505 2,000 10,505 4.66 
191 eee. 48 | 10,862 2,000 12,862 3.73 
LOU ee cee 49 12 ,543 2,000 14,543 3.37 
LOL Zee: oe 43 13,108 2,000 15,108 2.84 
LOLS Perey 64 14,298 2,000 16,293 3.93 
1h ea 58 14,361 1,500 15,861 3.6 
LOT bere 22 | 1114 1,500 14,614 1.50 

Lotalsaes) 459 125 ,4938 18,940 144 , 433 3.18 


As will be seen from the above table the fatal accidents per 1,000 employed in 
1915 is the lowest of which there is any record in Ontario mines. 


Cause and Place of Fatalities in Mines 


The following schedule shows the cause and place of the fatalities in 1915 com- 


pared with 1914 :— 


BELOW GROUND 
1914. 1915. 


Falls Of: STOW Ceo ce oii we ceo a Sees oan one eae eee 3 sf 
——-3 —1 
Shaft accidents :— 
Sfaus(cl eel eng 4 se au PENNE Ce niow i a ones GU ieee g Lon eS he 0 1 
Staging in shaft breaking ............-2;--+e:-sercsevs ons 1 0 
Fallime down shai tice weccae 2 he a ene, cantare ee eee 2 1 
Objects falling down shaft ...........+-.-.-0ssee-s eee neee 2 0 
Fallinefrom,; bucket; oreskip i cms os cece tere ls wees 2 1 
Attempting to get on and off skip or cage in motion ........ 1 0 
Runiover DY-SEIp > -.<-teca cet. «bd tate beee ie oe a, oe eae ars nei ee 1 1 
Killed in ‘cage while; assed: 2202 /ger. teste «see etesasie eters eee ] 0 
Rima way Gar! se woes cans oss, Ce a eel oe ane etme tee eee oe 0 1 
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1914, 1915. 
Explosive accidents :— 


Premature explosion while loading or lighting holes .......... 5 0 
Drannfainco hotrom. of, old: or: missed HOlES ences ols «/eeis 0's rus 1 2 
Asphyxiation from gases from explosives and falling ........ 2 1 
Picking or putting bar into old hole containing explosive .... 1 1 
MOA VER Ex PlOSiOM, willl GYSamGOLAstINO. a sts one ce 0 so, oa sel eta ce ony sw 1 0 
Explosion in blacksmith shop (above ground) ............... 0 1 
Me SOLO BLO Mea Tea 2 Nears cigs remete ws hecsiar east ete awe alaieta. stoi aia ano eke e oy ok 0 1 
RV eeu OCiee LOM Let A tere ian Were ssctn cs (ef Merial sls $07 e!e la tetas Soe 8. ne ats's 0 1 
——— 10 —7 
Miscellaneous accidents :— 
ire aT en VOW TAN DIL peers a acense satel 5 win tee ee erates whyahets &, Mocks, Wasughs & selene 2 a 
Bam O Wiles ODO meee. ociher Mehl ne hl SANs gs adeceieca, Cur spn8<, vhs oie alk 's ch 3 
EHTIIGHOT MLL DTeCies VOL G™ atarces eth wen aha's Ag asad, Gilets alate We ear toes ae 0 
MTSE URDELWCOMAGALS Mer Mats acne 1ossatehs Rees eee, cna ta evop oes «oer aig athke mpd 0 1 
SSCA Lid) OMe arene seen ster acetate tay ccs Ges seks sf eM Ss fae oes. alee son esha e alae © ul 0 
—— Oe) 
ABOVE GROUND. . 
Sop Gut SUF RAO LOTT ipa tra aren diate piaiaec cid on tgs uae wel eae era els 0 1 
Sree ne Dive t birMerOLN CEES Tost Sec cccte sa tle, eelehica s'elguw alets voce Shoes S's es 1 0 
Peta UL LC CME tem gfarh NV orars ashes tate We ae tert ere eel p epld w aha dee a areoeig SGN 0 1 
TSIM GGL ABS dM 90 Sale iO LoL Atte ck here Se Se IE ri eae re 3 0 
Pee WG eI OID OL Vohra... t/eesyene™ ote, eos ble staal o/s es iotesa bis'aleraMew oi 1 1 
CMU RUT I NOMA WA Var neni hig cals hecia nde cies ows tage ayy! 02 96 1 0 
MEP OMIVCL) Metcah tee tas OOP UNGEs. ct se! og auacaeale teow fess te eersa?a. 4 chsh cla hele ecateleGe 2 0 
afi CTC) OS1O Thies a tenet ates cic eye cecek sabah ais ots 0 ob wa, eos -ohchh eb’ slo a 0 
SS ae 


SLO Let iGger Aue Ne ete te it eke cs nr. cer gems seein he Sinz wec ce dopo ti'era whee oft 6 38 21 


The occupation and nationality of men killed in or about the mines are set out 
in the following table :— 


ae CHS cei 
3 °c q 4 oS | : 
Occupation. are d 8 iE ag Ey | 
or “4 Ne iS ) =| ° 
En Fy = <q ac) aa) H 
MP EMIMUTITOL St eae oo ot oot Bakes sls Meets ah 66 o acace 1 1 Lee ee ooo 4 
LIDCAUL THIGHS ey ge iis alec eee ae Pree au i Oren Ihe yr ease 1 Leigneas stor 4 
DENCH EEYESS 2 tee Ge el PR oar i ene Se 1 UD ey ae aa il 3) 
LDH AS) | OLN Wt ee a Rie Pe od UO Ts pe A A (cd ean gs Ee ols Wangs 1 
DRE THAT Pes, oes) tan hrs Sid cae ka Es od LSS Rees ag Ne a Be gs a pee 1 
PAE CURVE ONG erie <r ec Messi a a, ott foci ote gta DT erga pc oma tle ie Toa 2) Digiae cre ba Sener. 1 
LO STILY ETT A Ric ge SiR ge eR Pe Re Sey Ler ere see misty fl ct ae og ececcmes 1 
DCCL STC CH igcatited. ee ROU ke absete Miles Ae eat eens Bina Lr ie ee emma hc | ee See feats 1 
SBMS TRE LPN Ie ee ee an a Toraseees: Perens 1 DM reo ipo epee 2 
SIE OU OTe tree, nd os is dis ors RS ANA tra eae Der Vecen fede ake: ea aivet ee [eo i soils e tates 1 
(PTET EET WG ere gee PR RCT Ears ea nO a emia ataret | sacstene here att ccs ts, sisssvese Recend cies 1 
SUEWE! ISTORII Beas aie ie alla ne er a ie cer | Secor ae Saat oie Lanomaes eae DR cri 1 
Tey ee ee ee ee ae iKih op ee 7d erred es Ca | 21 


The ages of the men killed in the mines were as follows :— 


Total. 


17-20 | 2-25 20-30 | s1-85 50-40 s1-15 | 16-50 | 56-60 


w 
On 
= 
w 
—_ 
pe 
ise) 
= 
~ 
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Cause and Place of Non=-Fatal Accidents at Mines 


The following schedule shows the cause and place of the non-fatal accidents in 
1915 at the mines and the number injured :— 


UNDER GROUND 


Malls of “prounds Wowie o.5 2 s.cet ea stat anke vad ohetete orale Shans oes ane nee ce Ce eee My) 
S) 
Shaft accidents :— 
Cage .siccidemts tos secre. tie Ais pele tne ale Mee ec hn BUR ace otis ain ee ane es 8 
Falling partway; down’ shatt.c2-.c2 oe etn cles. (ene eee ee 7 
Objects «falling down: “shat isso. sees eos re oe ae eee cee ee 9 
Miscellaneous rece cio 8 ote ssa ehen fosoos Siencbep MometeNe conc VEtace/etc sans aati 0 
——24 
Explosives :— ; 
Driling sintow old’ or *misseds bolem eo. Aoi sr. enn Meets ce Siete eee 7 
Pickin ointo = OXPlOSLVES ss ccs sesee stelle gi eee ree i ae a ae 
Premature Cx PlOSiOn te o cass ofecscnnelee tc alates Oe Hels Seaeeeeber mais at oaeeeee ie eee 9 
—19 
MISCELLANEOUS ACCIDENTS 
Falling down stopes, raises, winzes, chutes or man-ways ............ 11 
Jammed? by Cars, ‘skips, bucketssorepieces Of rock .OrnOre et. stein ue 48 
SCALING is et aes Nea o ates spore -cranedels onsets Seer Amie Oke cree nad ten ate Malan heated te 14 
Foreion smateriale in’ “eyed Sec coatod acetate eee, ee ere eta ok eer re eee 21 
Injured satschutes 5 6.cie ehew sun tone aperiee Sa ee en ee ere ee 69 
Ey in STOCK: ais eo beats ics to save le ee ay ta ape le 7m ade) cea eee RS eee ons a aera Cree 5) 
Rockzrolling dows pile sn trae or ie, gh tere Nt Rete at cn cee eee ee 12 
Cauoht.<byo cdi oo Secs ete lotsa nee peter rete renga ce at Oren cee 28 
Falling cob j6Cts sian «oats oh ote och sticue Many atonal = Pennenbata cette Ohare oc, eal eee 8 
Malling tiromn.stapan cee 5 otic beets are acter eee een eee eee 3 
Miscellaneouss:<.o. 6s ocs.c: om, angie sete ey en cee ec Ie ee eee 26 
253 
SURFACE 
Falling: from: elevated splaces 2 ot wa strush tee hes pint. sient etre ener re 14 
Caught “bymachimery a veistee ag ae crore catvie a och ne area ore, eee Ree oe 83 
Burned by electric: witex=. 6 eres aden ei os eet eee ae i! 
Walhintis ODJeCLa ie ce athitare sieth eaeet ana oe dst Ie oie ion or chek mene achame mettan ce ree eine 14 
bihhe tc Se rn rn res ae LNT AA AP MAS De Sree a tee 7 
Foreign: material sin <Cyes ex... sacs a eo eicus ete tee o gtolens Stee ki ct ad ete teh Ot egies 4 
Slipped -om<iCe 5 siPs hes es ta hs Pike wees tas wate oes ie ieee eA een Cie 6 
Miscellaneous "sires erectus tate sus oe doen: ea beeen clas ee aed pee oe 3 
——110 
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The occupation and nationality of the men injured in or about the mines fol- 
lows herewith :-— 


Ree, : | ‘ 
le Bb = : ss : P 
Geqlo|e qi =e A 

Occupation. acu ee aera es : |g saiSdl-a | : 3 

a S| 2 SC pcos mals | © 3 |. OP oe on ie 

|} Ss ns “4 = Oa Syels es fey i eh Oo 

Sei }/s |e |e |e pn ie LENS PPC 
SHERI TCS) etl Oi oR tag token ar SE Teer Use OEE ZOn tet) there ee Dele Ore ne, joel pole tod 
POPU TaN Clue. 0 coy cee Poa ee BUM LS tel Glo Cre as eden od 1 aS Seah Perey tree 95 
‘ECT STG) ol SU in, Raa ae eae ee ta al Rois ae LEU Ae Sales AA Te ola Othe ole | & 43 
LEP UMN NG eg AOS panes. t Dap ee LAMM ee eco dees Chet Bale. apr eto VL eles atciiae’ eth sca Foote « 30 
Pid IY OT ING Ve ter cee vel ome ian ic oat ees, TEN ORR RA OME RA raed aoe af PIR eng 2a heen 13 
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Falls of Ground 


Only che man was killed from this cause during 1915, and in this case the 
deceased, an Austrian, had been warned by the man working on the opposite shift 
at the same part of the stope to keep away from the particular spot where the 
accident occurred. The shift boss, making his rounds, found the deceased, who was 
a blockholer, working under this bad ground and ordered him to stop drilling and 
to scale, but before he could remove his drill and hose the ground fell. 


Shait Accidents 


Five men were killed in shaft accidents as compared with 10 in 1914. In the 
case of the Acme accident on April 9th the deceased, an Austrian, was leaning over 
the guard rail looking for the cage when he was struck. All guard rails at shaft 
openings on the Acme, Hollinger and Millerton properties are now set out from the 
shaft a distance of about 18 inches. 

The accident at No. 20 winze in the O’Brien mine on February 23rd, when a 
timberman named Lennox was killed, was due to riding a bucket against orders 
and to an unsuitable hoist. The hoist was equipped with a foot brake. When Lennox 
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got in the bucket the friction loosened and, before the hoistman could get to the 
hoist, the bucket dropped to the bottom of the winze. 

A Roumanian drill helper, while riding the skip im an incline shaft at the 
Levack mine on July 15th, was caught by the station timbers and swept off the 
skip. Four men were on the skip, and the skiptender gave the signal to hoist while 
the shift boss was on the station. It appears therefore that the shift boss was not 
very strict regarding infringements of this provision of the Mining Act. 

A Finn who was getting a bucket of water from the sump in the Mount Nickel 
shaft was struck by the descending skip and killed. 

A mule driver on the level from the bottom of the incline shaft to the Dome 
mill was killed when a loaded car broke away at the top of the incline and, keeping 
the track, ran out on the level and struck the car being hauled away. The last was 
the only one of the shaft accidents not due to carelessness or an infringement of the 
Mining Act. 


Accidents from Explosives 


As in other years the percentage of fatal accidents due to explosives is higher 
than from any other cause, being 33.3 per cent. in 1915, 26.3 per cent. in 1914 
and 31.1 per cent. in 1913. Seven men were killed in explosive accidents and 19 
injured. 

Two of the fatal accidents were directly due to infringements of the Mining 
Act. At the Craigmont mine on February 18th dynamite was being thawed beside 
the boiler in a building used as a blacksmith shop and boiler house when an explosion 
occurred, resulting in the death of the blacksmith’s helper. The cause of the ex- 
plosion of four boxes of dynamite in a temporary magazine at the Creighton mine 
is unknown, but the chute blaster in charge of this powder was known to be in the 
magazine with an open carbide lamp when the accident occurred. 

In the Kerr Lake accident Eldridge, the mine surveyor, was piloting a visitor, 
Foote, through the mine when they walked into a blast. Both men were instantly 
killed. 

Sauye, who was killed at the Nipissing, fell while going up into a raise shortly 
after blasting. He was probably overcome by gas, as he was on his way up to learn 
why the air was not blowing. 

Three fatalities were due to unexploded powder in the bottom of holes; in two 
of these cases, the Worthington and Cobalt Comet, No. 6 detonators had been used. 
To ensure complete detonation No. 8 caps should be used, and it is unfortunate that 
any of the No. 6 are on the market. 


Miscellaneous Accidents Underground 


Five men were killed in accidents that come under this heading. These acci- 
dents occurred in the nickel mines of the Sudbury district, and all were in connec- 
tion with the mining and handling of large tonnages; one through falling down an 
ore pass, one by being crushed between two ore cars and three by falling off benches. 
In connection with the accident at the Garson mine, the deceased had not a life 
line on as required by the rules of the company. JHis helper’s life was saved by the 
observance of this precaution. 
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Surtace Accidents 


Four men were killed in surface accidents, including the fatality at Craig- 
mont while thawing powder in the blacksmith shop which is included under the 
heading of explosive accidents. ‘The practice of storing electrical supplies in the 
transformer house resulted in the death of an electrician at the Acme mine, and an 
exposed set screw in the pump house at the Temiskaming mine resulted in a fatal 
accident. 


Prosecutions 


Before Thos. M. Wilson, J.P., at South Porcupine on June 25th L. Mazzutto, 
an Italian foreman‘at the Dome mines, was fined $100 and costs for violating rule 
98, sec. 164, of the Mining Act. Mazzutto’s offence was that on June 15th he 
sent some men up in the skip without waiting for the skip tender to give the necessary 
signal. 


Rules of Canadian Copper Company 


At the mines of the Canadian Copper Company the following methods, as ex- 
plained by Superintendent J. C. Nicholls, are required to be followed in dealing 
with winding ropes:—A daily examination of the winding ropes and attachments 
thereof, to the drums and to the cages, skips and other means of conveyance, the 
brakes and depth indicators, the cages, skips or otner means of conveyance, and any 
safety catches attached thereto, and the pulley wheels and all and every external 
part of the winding arrangements, upon the ropes or working on which the safety 
of persons depend. 

A monthly examination at least of the structure of the winding rope, with a 
view of ascertaining the amount of deterioration thereof. For the purpose of this 
examination the rope must be cleansed at places selected by the mechanical engineer, 
who notes any reduction in the circumference of and the proportion of wear in the 
ropes. 

At least once in six months the winding rope is recapped, a portion thereof, 
not less than seven (7) feet in length, being at the same time cut off at the lower 
end. 

The portion of the rope so cut off shall have ends adequately fastened with bind- 
ing wire to prevent disturbance of the strands and shall be sent to a reputable test- 
ing laboratory and a certificate showing the result shall be furnished to the owner. 

At the periodical recapping of the winding rope, the connection between the 
rope and the cage, skips, or other means of conveyance is annealed. 

All new ropes purchased must be accompanied by a certificate from the manu- 
facturer showing the amount of breaking load, as ascertained by actual test. 

A winding rope newly put on and the connecting attachments between the rope 
and the cage, skips or other means of conveyance must be carefully examined by 
mechanical engineer, and must not be used for the ordinary transport of persons in 
any shaft or winze until after two complete trips up and down the working portion 
of such shaft or winze, the cage, skip or other means of conveyance attached thereto 
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bearing its authorized load. The result of the above examination must be imme- 
diately recorded in a book. 

In case of an overwind or skip or cage derailed, the ropes and all attachments 
are examined, and must not be used for raising or lowering persons until conveyance 
has been run at least two (2) complete trips up and down the working portion of the 
shaft. 

No winding rope for raising and lowering persons shall be used when the break- 
ing load at any point therein has become reduced to Jess than six times the maximum 
working load. The maximum working load shall include the weight of the rope in 
the shaft when the cage, skip or other means of conveyance is at the correct working 
point and the weight of such conveyance with its contained load. 

During hard frost it has been found necessary to instal scraper, to prevent ice 
building up in groove of pulley wheels on headgear. 


Signal System of Canadian Copper Co. 


The aim in laying out a signal system for the mines was to get something which 
should combine safety and efficiency. 

The code of signals adopted was started with the signals prescribed by the 
Mining Act, with the addition of other signals to meet our needs. In all auxiliary 
signals the one, two, or three bells were not used—these being kept solely for the 
use given in the Mining Act. Cases have been known where a repetition of the one, 
two, or three bell signals in level, or other auxihary signals, has led to serious hoist- 
ing accidents. 

The hoistman, after. receiving signals to move men, waits for ten seconds 
before moving the cage. In case he is not able to move the hoist within one minute 
after receiving the signal he awaits a fresh signal. 

The system is the return bell electric system. When a signal is given at any 
point, this rings signal bells for that compartment at the hoist, collar, and all 
stations. The bells for each compartment have different tones, so that it is easy to dis- 
tinguish in which compartment signals are being given. When the hoistman receives 
a signal, he immediately repeats it, so that the man giving the original signal 
knows if his signal is received correctly, and he has then time to give a correcting 
signal if not correctly answered. In hoisting men three distinct signals are given: 
First, the three bells, indicating men to be moved; second, the signal for the level 
to which the cage is to be moved; and third, the one or two bell signal, signifying 
that the cage is to be moved. The hoistman repeats each of these three sets of 
signals, so that there is no chance of a misunderstanding. It would appear that 
the code of signals means a large number of bells being rung and might be confusing, 
but this is not a fact, as the men soon get used to it. Also as a quick ringing bell 
is part of the system, the time consumed is not noticeable. 

When explosives are being sent into the mine, the powderman closes the powder 
signal switch, which throws on a red light at the hoist in the engine room, shaft 
collar and all levels. 

Tn addition to the bells there is a buzzer at each level and the collar of the shaft. 
This does not signal the hoistman but is used as a call for the cage. This signal 
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when heard at any level indicates to the cage tender, the level at which the cage is 
wanted. This buzzer having a distinct tone is not confused with the bell signals. 

Also there is a telephone system connecting all levels, the hoist house, the 
collar and thence to various offices on the surface. 

Near the collar of the shaft is located a brick junction house where all cables 
leading into the mine are led through switches, so that any circwt can be cut off. 

The cable used for signalling has twelve conductors of No. 10 wire, rubber- 
covered, taped, jute-wound, lead-sheathed, steel-wire wound and weather-proofed. 
At each level this is led into a water-tight junction box for distribution to the 
various signals at that level. The distribution from the junction box to the signals 
is usually by means of weather-proof wire led into conduit. 

The pulls are specially designed and are waterproof. The bells are single 
stroke, the striking hammer being a soft iron plunger set loosely in a solenoid. The 
current used to operate the bell is alternating current of 110 volts and a frequency 
of 25 cycles. The single stroke bell admits of fast signalling, and there is less 
chance of confusion than there would be with a vibrating bell. 

During the time that this system has been in use, there have been no accidents 
due to signalling, and very few delays attributable to the derangement of the system. 


Accidents at Metallurgical Works and Quarries 


The metallurgical works which come under the Mining Act of Ontario include 
blast furnaces, copper-nickel smelters and converter plants, silver smelters and acid 
plants. 

At these works during 1915, there were 71 accidents which were reported to 
this department, only one of which was fatal. In the preceding year five men were 
killed and 101 injured. 

The fatal accident occurred in the roast yards of the Mond Nickel Company at 
Coniston. An Itahan labourer was killed while riding on the locomotive crane. 

Eleven accidents were reported from the quarries during the year, none of 
which were fatal. 

The following schedule shows the cause of the non-fatal accidents in 1915, at 
the metallurgical works, and the number injured :— 
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injured in metallurgical works. 


| 


occupation and nationality of the men 


Occupation. 


Stove tender 
Engineer 
Furnace keeper 
Labourer 
Mechanic 
Fireman 
Railway conductor 
Baleman 
Brakeman 
Tapper 
Carpenter 
Electrician 
Teamster 
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Table of Fatal Accidents in 
5 | | 
Q Date | : C= Name of | Occupation of 
E 1915 | Name of Mine. Name of Owner. Tecoasads | Wesaccat 
A | | 
1 | April DACMOC 2. bch <ae ios ‘Acme Gold Mines, Ltd..|G. Buklajezruk ...)/Trammer ...... 
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19 SS 962302 Brien teenie MS.) O73 iOD ier W. Lennox ....... Timberman 
20 |July 15|/Mount Nickel ..... Sudbury Leasing & Dev-| 
oe SLO pmmenty COM «was \He-Poutanen: 3 22 Drill helper ... 
21 jAug. 4!Temiskaming ..... |Temiskaming Mining Co.|H. Savage ....... Pumpman ... 
| | | 
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or about the Mines, 1915. 


Cause of Accident. 


_Leaned over guard rail to look for cage and 
was struck by descending cage. 

Electrocuted in transformer house. 

Crushed between two cars and bowel ruptured. 
Died August 22nd. 

Fell from bench into stope. Died Aug 21st. 

In underground magazine with lighted carbide 
lamp when explosion occurred. 

Drilled into explosive, while blockholing in 
stope. 

Fell down ore pass with timber truck. 

Fall of ground in stope. 

Fell off bench into stope. 


Struck by slide of surface material. 
While sampling, pick struck explosive. 
Loaded car broke away at top of incline. 
Walked into blast. 


‘Thawing powder beside boiler in blacksmith 
shed. 

| Riding skip with material. 

Drilling bench, fell into stope. 
not life line on. 

Drilled into explosive. 

Overcome by gas in raise, and fell. 

Got on bucket when hoistman was away from 
hoist, friction loosened and bucket dropped 
to bottom of shaft. 

Struck by skip while in sump for water. Died 
July 21st. 

Caught by setscrew and drawn into gears of 


pump. 


Deceased had 
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Nature and Cause of Accident. 
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Crushed while riding on locomotive crane. 


66 Bureau of Mines No. 4 


MINES OF ONTARIO 


Chief Inspector of Mines, T. F. Sutherland, Toronto; Inspectors, E. A. Collins, 
Kingston; J. G. McMillan, Cobalt; Jas. Bartlett, Sudbury. 


I.—NORTHWESTERN ONTARIO 


Bannerman and Horne Quarries.—Messrs. R. C. Bannerman and Wm. Horne 
of 126 Polson Avenue, Winnipeg, did not work their quarry at Ignace in 1915, but 
opened up another granite quarry at Butler, a few miles west of Ignace. They 
employed ten men part of the summer cutting paving blocks. The owners report 
that the granite in this new quarry is particularly adapted for paving and building 
purposes. 


Big Master, Jubilee and Laurentian.—The Dominion Reduction Company of 
Cobalt unwatered the above-mentioned mines in the Wabigoon locality in January, 
1916, and completed sampling in the following month. It is understood that the 
results of the examination were unsatisfactory and that the options were relin- 
quished. 


Cameron Island Mine-—The Cameron Island Syndicate, Limited, started work 
on June list, 1915, at the mine situated on Cameron Island (Island 8. 170) near 
the centre of Shoal] Lake, District of Kenora. This property has been idle since 
July, 1912. At the time.of inspection (Oct. 11, 1915), the mine was unwatered 
but no underground work was being done, the thirteen men employed all being 
engaged in remodelling the mill. 

The mine has a 7 foot by 12 foot shaft, 132 feet deep with an inclination of 
approximately 80 degrees. Levels have been driven at 62 feet and 127 feet. On 
the first level 32 feet of drifting has been done to the north and 48 feet to the 
south of the shaft. On the second level a 268 foot drift extends to the south and 
140 feet of crosscutting las been done from it. Above this drift a small stope has 
been worked to a height of 20 feet. On the east side of the island an adit has 
been driven due west 64 feet. 

The ten stamps and two Frue yvanners which the mill formerly contained have 
been discarded and the machinery arranged as described below. <A brick obtained 
from a trial run of 5 tons gave, when refined, $47.81 in gold and over 6 ounces of 
silver. The ore is fed through a Farrell jaw crusher with an opening about 7 
inches by 10 inches. From this it passes to two Forsythe pulverizers. A bucket 
elevator then carries the material to a cylindrical 40-mesh wire screen, 18 feet in 
diameter by 12 feet long. Oversize from this screen returns to No. 2 pulverizer. 
The undersize passes through a bin to a rotary roasting kiln placed outside the mill. 
The kiln discharges the roasted material to a cement floor, where water is added and 
the whole elevated by a maple screw conveyor to a circular wooden tank fitted with a 
revolving rake. Thence it passes over two amalgamating plates. It is intended to 
put in Wilfley tables to concentrate the tailings from these plates. 
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The power plant consists of an 80-h.p. r.t. boiler, with a 35-h.p. locomotive 
type in reserve, a 360 c.f. Ingersoll-Sergeant air compressor, a 12-h.p. engine to 
drive the rotary kiln, and a 50-h.p. Corliss engine to drive the remainder of the 
mill machinery. 

The head office is at Hamilton, Ont.; mine office address is Cameron Island, 
P.O., via Kenora, Ont. 'The officials of the company are: 


President and Managing Director—Donald M. Cameron, Hamilton. 
Vice-President—J. G. Palmer, Toronto. 
2 

Secretary-Treasurer—Mrs. Lucy O. Cameron, Hamilton. 
Directors—Frank Grew, Toronto. 

Alfred Rolph, Toronto. 

Lee ee Vie uty te CaLnCrines, 

wierd 
Donald M. Cameron is in charge of the work on the property. 


ITewitson and Johnston Claims.—These claims are situated about four miles 
west of Mine Centre and about half a mile from the track of the Canadian Northern 
Railway. The claims were located on June 5th, 1916, and by August 5th two cars 
of copper ore, said to be run about eight per cent. copper, had been shipped to 
the Trail Smelter, B.C. 

The ore body is said to be 75 ft. wide and has been exposed over a length of 
340 feet. It occurs in a schist formation. Since first located a party of six men 
have been working on the property mining out the pockets of high grade ore. 


Intercities Quarries—The trap quarry at Port Arthur owned by the Inter- 
cities Quarries Company, Limited, was not worked im 1915. 


Mather and Beveridge Soapstone Claims. 


Shipments of soapstone were made 
in 1915 from a deposit on an unpatented mining claim owned by Mather and 
Beveridge, and situated on Pipestone portage, near Pipestone bay, Lake of the 
Woods. The material was shipped to the Dryden Timber and Power Co., Dryden, 
Ont., for lining soda-smelting furnaces. It is used in blocks 18 inches by 12 inches 
by 8 inches. 


Northern Pyrites Mine—The Northern Pyrites Company, controlled by the 
General Chemical Company of New York, worked the pyrites mine at Northpines, 
Ont., to capacity in 1915 and shipped approximately 95,000 tons—a larger quan- 
tity than in any previous year. In order to take advantage of the remarkable 
demand for pyrites, energy was concentrated on increased production with the 
existing equipment. Consequently the greater part of the proposed programme 
of alterations outlined in the 24th Annual Report of the Bureau of Mines was de- 
ferred until the close of navigation in 1915. Active construction was then begun. 

A new power and engine-house is now being built of steel and hollow tile. 
This measures 46 feet, by 124 feet and will contain the following machinery :— 

Two Ingersoll-Rand, cross-compound air compressors, Class R.R. 3, with 
cylinders 20 inches and 20 inches by 18 inches. Each is to have a capacity of 
1046 c.f. of free air per minute at.160 r.p.m. 
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One Corliss tandem engine, 150-h.p., with cylinders 22 inches and 12 inches 
by. 42 inches. 

A battery of five return tubular boilers—four 100-h.p. and one 125-h.p. These 
will be fitted with Dutch oven furnaces. Forced draught, furnished by turbo-blowers, 
will be used to burn 75 per cent. anthracite screenings and 25 per cent. bituminous 
coal. 

The mine is served by two shafts:—No. 1, 242 feet deep, is vertical for 145 
feet and at 60 degrees for the remainder of the distance; it is used only for hand- 
ling steel and timber. No. 2 shaft is 376 feet deep and is inclined at 59 degrees 
for the first 320 feet and at 55 degrees for the remaining 56 feet. No. 2 is the 
main working shaft and from it four levels have been epeted at 68, 130, 240 and 
340 feet respectively. 

The orebody has proved to be from 30 to 70 feet in width and is worked by a 
shrinkage method in stopes 100 to 150 feet long; 30-foot pillars are left between 
stopes. Above the first level no stoping has been done. On the second level three 
stopes west of the shaft have been exhausted and three others are now being 
worked. East of the shaft five have been opened. On the third level west of the 
shaft two stopes are worked out and two are being worked, while east of the shaft 
one stope is being ne and four are being developed. On the fourth level drift- 
ing has been done to 162 feet east and 164 feet west of the shaft. 

H: V. Smythe is saperyisedent: About 1385 men are employed. 


( 


Olympia Mine-—The Olympia gold mine is situated on Claim M. 11, on Hell- 
diver bay, Shoal lake, District of Kenora. The mine is owned by the Olympia 
Gold Mining Co., Limited. The mill was started on June 23, 1915, and was ex- 
pected to close down about the end of October. 

There are five prospect shafts on the property—110, 75, 70, 32 and 25 feet 
deep. Three tunnels also have been driven—one near the al is 125 feet long 
and connected with the 70-foot shaft; the second is 40 feet long; the third measures 
460 feet and stoping has been carried to surface in two places, one connection 
being near the inside end. At the time of inspection stoping by means of hand- 
drills was in progress in the last-mentioned tunnel. 

The mill contains a 7 inch by 10 inch Blake crusher, 5 Allis-Chalmers stamps, 

Jenckes stamps, amalgamating plates and two locomotive type boilers, 35 and 
60 h.p. The oflicers of the company are :—President and treasurer, Franklin Floete, 
Spencer, Iowa; secretary and manager, George H. Vernon, St. Paul, Minn.; fore- 
man, Emil Hubner, Kenora, The head office is at 973 Hague Ave., St. Paul, Minn. 
Seven men are employed. 

St. Anthony Mine-——The Kerr Lake Mining Company of Cobalt sampled the 
St. Anthony mine on Sturgeon lake during the summer of 1915 and began work 
under an option in October. 

The mine can now be reached by taking the canoe route from Wako, on the 
Fort William-Graham branch of the G.T.P. Ry., or by taking a four-mile road south 
from Bucke station, on the National Transcontinental Railway, to Trapper’s Cabin. 
The latter point is on the north bay of Sturgeon lake and is nine miles from the 
mine. 

The mine has been described in previous reports of the Bureau of Mines. 

M. C. H. Little is superintendent and Duncan McPhail mine foreman. 
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Il.—SUDBURY, NORTH SHORE AND MICHIPICOTEN 
Aigoma Steel Corporation 


Hielen.—The Helen mine of the Algoma Steel Corporation was worked con- 
tinuously in 1915. During the year the shipments were as follows:—93,356 tons 
of hematite, about 7,000 tons of pyrite concentrates, and 38,000 tons of hematite 
tailings. The hematite came from the 6th, 7th and 8th levels. On the 6th level | 
a body of pyrite was developed at the eastern end of the mine. The Wilfley table 
plant was started on June 1st on the concentration of this pyrite. The hematite 
tailings, which were shipped to Sault Ste. Marie, Ont., to be roasted by the Greena- 
walt process, came from a wash-plant operated at this mine a few years ago. They 
averaged 58 per cent. iron and 214 per cent. sulphur. 

One hundred and twenty-five men are employed under superintendent G. R. 
McLaren. 


Magpre-—The Magpie mine and roasting plant of the Algoma Steel Corpora- 
tion were started up on May 16th, 1915. Both had been closed, down since Oct. 
31st, 1914, on account of conditions due to the war. The production of roasted 
siderite for the year 1915 amounted to 129,722 tons. 

On the second level all of the stopes are now developed. On the third level 
the orebody has been drifted on for a distance of 180 feet east and 180 feet west 
of the station. 

A. Hasselbring is general superintendent; John M. Knote, roast plant super- 
intendent; and Roland Irwin, mine captain. About 225 men are employed; of 
these 11 are in the roast plant and coal-grinding departments. 


Canadian Copper Company 


Mines operated by the Canadian Copper Company shipped 940,338 tons of 
nickel-copper ore to the Copper Cliff smelter in 1915. This ore came from the 
Creighton, Crean Hill, No. 2 and Vermilion mines, and is by far the largest pro- 
duction in the history of the company. 

The officials of the company are :— 

President, A. D. Miles. 

General Superintendent, J. L. Agnew. 
Superintendent of Mines, J. C. Nichols. 
Assistant Superintendent of Mines, J. P. Hussey. 
Chief Eingineer, E. H. Jones. 

Chief Metallurgist, J. W. Rawlins. 

Safety .Engineer, E. T. Corkill. 


Canadian Copper Company Smeller—At the beginning of 1915 only four out 
of the six furnaces at the Copper Cliff Smelter were in operation. A fifth was 
started on January 10th, and the sixth on February 8th. In August a new furnace, 
No. 7%, was blown in. This furnace is deeper than the old one and is 25 ft. 6 inches 
by 50 inches. The older furnaces are now being made 3 feet 6 inches deeper and 


the settlers lowered to conform with this alteration. There were 865,169 tons of 
6 B.M. 
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ore smelted in 1915. All smelter employees are now on an eight-hour basis. W. 
Kent is smelter superintendent. 


Crean IHill—The Crean Hill mine of the Canadian Copper Company, which 
was closed in August, 1914, was started again in February, 1915. Shipments for 
1915 amounted to 104,550 tons of ore. This came from the sides of the open-pit 
above the second level, from the 5th and 7th level floors, which were removed, and 
from the 8th level stope. 

The shaft is now 915 feet deep. It is being made of 4-compartment size 
throughout. Formerly it consisted of four compartments to the 6th level and three 
below this point. The 9th level has been opened at 900 feet. 

A new transformer house has been completed. | 

About 180 men were employed during the year under superintendent Charles 
Collins. 


Creighton.—In 1915 the Creighton mine was worked continuously and pro- 
duced the largest tonnage in its history—the shipments for the year amounting to 
8,976 tons. 

Below the 10th level of No. 2 shaft a Farrell jaw crusher, 32-inch by 42-inch, 


her 
is being placed. The arrangement will be similar to that on the 6th level of this 
shaft, which was described in the 24th Annual Report of the Bureau of Mines. 

The new five-compartment shaft, known as “No. 3,” is being sunk in the 
footwall 145 feet west of No. 2 shaft. Jt is being driven at an angele of 55 degrees 
and on April 14th, 1916, was 1,275 feet deep. It measures 8 feet by 33 feet and 
contains a manway, two skip compartments and two compartments for handling 
men and material. The shaft is concreted for a distance of 40 feet below the 
collar. The skip-track consists of 85-pound rails resting on the wall-plates, which 
in turn are supported on concrete piers at 7!4-foot centres. Four stations have 
been cut—the 6th, 8th, 10th and 14th. The first three correspond with similarly 
numbered levels from No. 2 shaft. These main levels are 150 feet apart, measuring 
along the incline. Intermediate levels are to be driven half-way between these main 
levels and will be numbered 7, 9, 11 and 13. 

On the 6th and 10th levels 4% and 5-ton storage battery locomotives are 
now in use. Hach locomotive hauls four 56-c.f. side-dumping steel cars, which are 
automatically dumped at the crushers. 

A new magazine has been built by driving an adit into a hill about 1,200 
feet west of the main shaft. Near the face of this adit a chamber 27 feet by 50 
feet by 9 feet high was excavated. <At the face itself a raise with an offset or jog 
about midway was driven to surface a distance of 45 feet. At this offset a bulk- 
head extends part-way across the raise to catch anything that may fall down. The 
top of the raise is fitted with two 18-inch elbows and a flanged length of pipe 
embedded in concrete. The pipe-opening is covered with a screen. The magazine 
chamber is equipped with bulkheads and floored with two inch by 12 inch lumber 
resting on 4 inch by 4 inch. All nails are well countersunk and ample provision 
is made for drainage. The magazine has a capacity of 2,026 boxes of explosive. 
Near the portal a lateral drift leads to a second chamber, 18 feet by 26 feet by 8 
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feet high, where a thawing-room is being equipped. The latter will have a capacity 
of 150 boxes. 

A Nordberg double-drum hoist is now in use at the No. 2 Creighton shaft for 
handling ore. The drums are 7 feet 0 inches diameter and 4 feet 0 inches face, 
grooved for 1¥%-inch rope. The hoist is equipped with parallel motion post brakes 
operated by oil thrust cylinders. The hoisting speed is 1,100 feet per minute with 


New shaft and rock house under construction, Creighton mine. 


a 5-ton load of ore. It is driven by a 350-h.p., 480-r.p.m., 25-cycle motor with 
limit switches positively geared to each drum. The main gears are of the Wuerst 
herringbone type. It is proposed to use this hoist for handling the man-cage in 
the No. 3 Creighton shaft when the permanent installation is made. 

A great deal of construction work has been done during the past year and 
the following new buildings are now completed: Seventy-five dwellings, five board- 
ing-houses, a mechanical shop bwilt of brick and divided as follows 


carpenter 
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shop 40 feet by 40 feet, electrical shop 40 feet by 40 feet, machine shop 70 feet 
by 40 feet, and blacksmith shop 90 feet by 40 feet. No. 3 shafthouse, brick, 80 
feet by 60 feet; main warehouse, brick, 100 feet by 40 feet; storage plant, 80 feet 
by 40 feet; pipe and steel rack, 60 feet by 40 feet. 

The average number of men employed at this mine in 1915 was 1,125. In 


Completed shaft and rock house, Creighton mine. 


December the employees numbered 1,450, and of these 1,017 were underground 
workmen. Charles Miller is superintendent. 


Dill Quartz Quarry.—The Canadian Copper Company worked the quartz quarry 
in Dill township during six months of 1915. The average working force during 
the period was 45 men. H. Whitehead, Quartz., Ont., is superintendent. 
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No. 2 Mine—No. 2 mine of the Canadian Copper Company was reopened on 
February 8th, 1915, and 55,923 tons of ore were shipped during the year. This 
came from stopes above the 8th, 9th, 10th and 11th levels, and from the 6th level 
floor which was broken down. 

At a point on the 11th level, 300 feet westerly from the bottom of the winze 
which connects this level with the 8th, a winze has been sunk. The latter has a 
dip of 45 degrees and is 140 feet deep. Diamond drilling is being done from the 
bottom of this new winze to locate the lower part of the orebody which is beheved 
to have been displaced by faulting. W. J. Hambly is superintendent. About 100 
men are employed. 


Vermilion Mine.-—The Vermilion mine was worked during all of 1915 by the 
Canadian Copper Company. Shipments during the year totalled 889 tons. The 
ore in this deposit is said to contain considerable platinum and palladium as well 
as nickel and copper. = 

A two-compartment shaft has been sunk to a depth of 150 feet and levels 
opened at 75 and 150 feet. Stoping has been carried on above the first level to 
the northwest and southeast of the shaft. On the second level drifting has been 
carried on to 53 feet northwest and 92 feet southeast of the shaft. Some cross- 
cutting has also been done on this level. The orebody has so far proved to be very 
irregular in form. . 

The average number of men employed at this property was 25. Charles Col- 
lins, of Crean Hill, is superintendent. 


Mond Nickel Company 


From the five mines of the Mond Nickel Company, in the Sudbury field, 
376,602 tons of nickel-copper ore were shipped to the Coniston smelter. A small 
quantity of siliceous copper ore was also produced from the old Bruce Mines, which 
are now the property of this company. 

Two furnaces were in blast at Coniston until May, 1915, when the third was 
started, and the three were kept running for the remainder of the year. 

The Canadian officials of the company are:—Manager, C. V. Corless; mines 
superintendent, Oliver Hall, and smelter superintendent, J. F. Robertson. 


Bruce Mines—The Bruce Mines were purchased by the Mond Nickel Com- 
pany from Messrs. Leonard and Longwell in the summer of 1915. The Taylor 
shaft (now called “ No. 2 Mine”), 65 feet deep, was unwatered in July and drift- 
ing was started both northwest and southeast of the shaft at this depth. This 
shaft is not timbered save for a division between the ladderway and hoisting com- 
partments. The northwest drift was stopped 220 feet from the shaft and the 
south-east 320 feet. The ore on the west side was stoped out and stoping was begun 
on the east side. The shaft is to be sunk 100 feet deeper. 

At the old No. 4 shaft (now known as “ No. 1 Mine”), pumping was started 
in September. The mine was finally unwatered to the 4th level by the end of 
November, between thirty and forty million gallons having been handled. This 
shaft is divided into three compartments and extends to the 4th level, a depth of 
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327 feet. On the 4th level a drift connects with old No. 2 shaft some 900 feet 
northerly. Considerable ore is blocked out above this connecting drift. Above the 
third level, which is at 262 feet, some ore remains on the south side. The north side 
has been stoped. There were formerly two levels above the third, but this ground 
also has been stoped. 

West of this No. 1 or main vein lies a second parallel vein at a distance of 
60 feet. The latter was known as the “ Fire lode,” or No. 2 vein. It has not been 
worked since 1878, and but little is known about it. It was connected to the 
main vein by crosscuts on the first and second levels and apparently has been 
stoped out to the second level. About 100 feet of drifting was done on this vem 
en the third level but no ore was encountered. 

The necessary mine buildings have been completed near the No. 4 shaft. The 
machinery includes the following :— 

One 300-h.p. Heine tubular boiler. 

One 80-h.p. locomotive type boiler. 

One 1,000 c.f. cross-compound Rand compressor. 

One 600 c.f. straight-line Ingersoll compressor. 

One double-drum Jenckes hoist, 12 inches by 18 inches. 

One small electric light plant. 

Stoping is done with Waugh stopers and drifting with No. 43 Rands. The 
ore is shipped to Coniston smelter where it is used as converter flux. It consists of 
chalcopyrite in a white quartz gaugue and contains about 85 per cent. free silica; 
1,961 tons of ore were shipped in 1915. 

J. H. Stovel was superintendent until March, 1915, when he resigned and 
was succeeded by A. D. Carmichael. About 75 men are employed. 


Garson Mine.—The Garson mine is still the principal producer of the Mond 
Nickel Company. Ore shipments in 1915 amounted to 193,562 tons. The ore 
was obtained from the first, second, third, fourth and sixth levels. Most of the 
floors between the first and second levels were removed and the first level is now 
worked out except for one small stope. 

The orebody between the fourth and sixth levels is being developed. The drifts 
on the sixth level have been widened to give room for double tracks and prepara- 
tions made to handle a heavy tonnage, as the orebodies between the fourth and 
sixth are much larger than on the upper levels. Two-ton cars will be used. These 
will dump on a grizzly above a raise leading to measuring pockets on the seventh 
level. A new blacksmith shop, a club house and a combined office and warehouse 
were completed during the year. About 375 men were employed under Superin- 
tendent A. L. Sharpe. 


Kirkwood.—The Kirkwood mine of the Mond Nickel Company worked until 
the latter part of December, 1915, when the machinery was removed. The shaft 
on the main ore body was sunk to a depth of 210 feet and timbered to 130 feet. The 
ore produced from this deposit during the year came from a stope west of the 
shaft on the 210-foot level and east of the shaft on the 130-foot level. East of 
the shaft on the lower level no ore was found. A small tonnage was obtained 
from two other ore bodies. One of these, situated some 600 feet west of the main 


1916 Mines of Ontario 75 


shaft, was worked to a depth of 110 feet. The second, situated about 500 feet 
east of the main shaft, was worked to a depth of 50 feet. The ore shipped during 
1915 amounted to 38,445 tons. Superintendent J. R. Thoenen had seventy men 
empioyed, 


Levack Mine——Tnhe developing of the Levack mine was carried on actively in 
1915. The five-compartment shaft is now 433 feet deep on the slope. Levels have 
been opened at 150, 250 and 350 feet vertical depths. Winzes have been sunk 
from the first to the second level and one raise has been completed from the third 
to the second level. On the second level drifts have been driven through the centre 
of the orebody. 

On the third level the orebody is larger than on the upper levels, and the 
following system of development is being followed :—The stopes are planned to be 
100 feet long and separated by 40-foot pillars. A drift is run through the centre 
of the orebody and two crosscuts at right angles to this drift are driven below 
each stope. ‘The millholes are cut on each side of these crosseuts. The ore from 
these millholes will be shovelled from wooden platforms into the mine cars. One 
erosscut also is cut in each pillar. After the outlines of the orebody on the level 
have been determined by drifting and crosscutting a main haulage drift will he 
driven in the footwall and connected with all the crosseuts. As the orebody dips 
at 45 degrees raises will be driven from the main haulage drift to the stope above 
and these will be used for removing the ore from the upper part of the stope. 
Raises will also be carried in the centre of every second pillar and will be used as 
manways and pipeways, connections being made with the stope as required. The 
ore will be trammed in two-ton cars to a chute leading to a loading pocket below 
the third level. 

A total of 31,755 tons of ore was shipped during the year. This came from 
two underhand stopes below the first level and from general development work. 

The rockhouse was completed and put in operation during the year. It has 
one feature in whieh it differs from the other rock houses in the district, viz., the 
ore from the skips, after passing over a grizzly into a storage bin is fed to the 
erushers by a pan-conveyor belt. Approximately 30 per cent. of the rock is picked 
off this belt. After crushing the ore passes through the usual trommels to rubber 
picking belts, from which the remainder of the rock is picked. The coarse rock is 
sold to the C.P. Railway for track ballast. 

The following buildings of metallic lath and cement plaster construction were 
completed during 1915: 
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The heating plant was equipped by the Taylor-Forbes Company and contains 
two heating boilers. 

Two wooden buildings, a carpenter shop, and a carbide house were completed. 
In the village one boarding-house, two residences, and fourteen cottages were 
added. 

F. L. Eager, Levack, Ont., is superintendent. About 225 men were employed. 
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Victoria Mine——At the Victoria mine of the Mond Nickel Company work 
continued on both orebodies, and 58,248 tons were shipped. 

The shaft was 2,530 feet deep on April 20, 1916, and will be continued to 
2,600 feet. The 16th level station was cut at 2,312. 

The eastern orebody is now being removed by underhand stoping below the 
11th level, and good ore is being obtained. This orebody has not yet been found 
on the 12th level, but it is now thought that the 12th level crosscut is too far to 
the south and that further exploration will locate the deposit. 

The western orebody is being worked on the 14th and 15th levels. A winze 
is being sunk below the 15th level to meet a raise from the 16th. 

The new Nordberg hoist was put in operation during 1915. It has two drums 
each 10 feet in diameter and 6 feet 6 inches wide, grooved for 114-inch rope. It 
is driven through herringbone gears by a 470-h.p. motor made by the Siemens 
Electric Co. of England. The hoist is equipped with the Welch safety device 
whereby the brakes are automatically applied in case of either overspeeding or over- 
winding. W. J. Mumford, Mond, Ont., is superintendent. 


Worthington—Shipments from the Worthington mine of the Mond Nickel 
Company in 1915 totalled 54,589 tons. Of this amount 6,750 tons came from the 
No. 2 deposit, which was closed down on August 31st, 1915. The main shaft is 
now (April, 1916) 618 feet deep on the slope. For the first 388 feet it dips at 
61 degrees; from this point to 450 feet it is curved to 80 degrees, and below 450 
feet it has been sunk at the latter angle. Sinking is still in progress. 

On the first level the east drift has been extended to 591 feet east of the 
shaft and a second ore-shoot opened up. On the second level the east drift is now 
525 feet from the station. The third level has been opened at 445 feet vertical 
depth and drifting done to 245 feet east and 188 feet west of the shaft. 

"As the ore body on the third level is wider than on the upper levels the 
method of development bas been modified. The main drift runs through the ore- 
body with alternating right and left crosscuts. Raises are put up from the cross- 
cuts and shovelling platforms of the height of the mine cars are built at the bottom 
of these raises. ‘The stope is then undercut 21 feet above the main level floor 
instead of on the level as elsewhere in the mine. The crosscuts are placed so as to 
bring the raises at 30-foot centres. The stope varies from 20 to 50 feet in width. 
‘'wo-ton cars are used dumping directly into the skips. 

The rock-house was burned down on June 25th. A new one, with timber 
frame and concrete and metallic !ath siding, was completed and put in operation on 
September 15th. The crushing and sorting arrangements are now as follows :— 

The skips dump into small bins with grizzly bottoms. These bins feed small 
dumping tables where the coarse rock is picked out. The ore goes to crusher No. 1 
and is fed to two 3-stage bumping tables actuated by belt-driven cams. The ore 
is picked off and the rock falls upon belt conveyor No. 1 which feeds same to fine 
rock-crusher No. 3. The coarse rock is fed into crusher No. 2 and passes to a one- 
stage bumping table, where any ore is picked out and the rock falls upon belt 
conveyor No. 1 and thence goes to fine rock crusher No. 3. The product from No. 
3 crusher is sold to the C.P.R. for track ballast. All crushers are 18 inch by 24 inch 


MWadfields jaw crushers. 
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The following construction work was also completed: A brick combined office 
and warehouse, brick mechanical shop, a pump house containing an eletrically- 
driven fire-pump, a 30-foot addition to the change house, three new dwellings and 
a central heating plant. The latter was equipped by the Taylor-Forbes Company 
and contains two small heating boilers sunk below the ground level. It is a hot- 
water return-system operating at 5-pound pressure. 

Kt. N. Palmer is superintendent, and 265 men are employed. 


Other Nickel Properties 


Howland.—The Howland nickel prospect was worked under lease by A. D. Car- 
michael of Worthington, Ont., during the latter half of 1915. The property is 
situated in the north half-of lot 1, concession II., Drury township, and lies near 
the Worthington. It is owned by the Canadian Nickel Company of which H. M. 
Mowat, K.C., Toronto, is president. 

Three hundred and seventy-five tons of nickel ore were shipped to the Coniston 
smelter. This was extracted from an open cut which was carried to a depth of 
35 feet. The lessee built a small head frame and provided a boiler and hoist. 


Mount Nickel——The Sudbury Leasing and Development Company, Limited, 
operated the Mount Nickel mine from March to December, 1915, under lease. The 
mine is situated in the south half of lot 5, concession 2, Blezard township. It had 
been idle since 1900. 

The shaft, which was straightened by the new company, is now 158 feet deep 
and is sunk at an angle of 40 degrees. The levels are at 78 and 142 feet. The 
ore which remained above the first level was stoped out both east and west of the 
shaft. On the second level stoping had just been started by the lessees when work 
was discontinued because the Mond Nickel Company did not wish to buy any 
more ore. 

The orebody is from 30 to 40 feet wide. 270,000 tons have been proved by 
diamond drilling. Shipments for the year totalled 13,000 tons. The ore was 
teamed to the Stobie branch of the C.P. Ry. and sent to Coniston smelter. 

The machinery on the property consisted of a Lambert 125-h.p. boiler, loco- 
motive type, a 5-drill compressor and a 7-inch by 10-inch hoist. 

The company is capitalized at $40,000. The officers are:—President, J. A. 
Holmes; vice-president and manager, Thos. Travers; secretary-treasurer, W. N. 
Smith, all of Sudbury. 


Miscellaneous Mines 


Goudreau Mine——The Madoc Mining Company, a subsidiary of the General 
Chemical Company of New York, has completed construction work on the Goudreau 
property and is prepared to ship pyrites beginning with the opening of naviga- 
tion in. 1916. 

The deposits on this property have been described in previous reports of the 
Bureau. “C” deposit, which is 1,500 feet from the rock-house, has been partly 
diamond drilled and stripped and will be the first deposit to be worked. The 
open-pit method will be used—the ore being loaded by a Marion steam shovel into 
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Western side dump cars. The latter will be hauled on a 36-inch guage railroad 
by a Vulcan Iron Works steam locomotive to the rock-house. The “A” and “Bear” 
deposits will also eventually be worked. Both have been partly diamond-drilled. 

The following buildings were completed in 1915: Boarding-house, office, store, 
machine shop and magazine, the exterior of all of which is covered with asbestos 
building lumber and asbestos shingles; warehouse, power house and rock-house, 
built of steel and reinforced concrete. 

The power-house contains the following machinery :— 

Two r.t. Keeler boilers, 250 h.p. each, equipped with Sandford-Riley under- 
feed stokers. 

One Ingersoll-Sergeant duplex compressor, 1,200 c.f. 

One Cochrane feed-water heater. 

Three Worthington pumps for boiler-feed and water tank. 

One Hamilton Corliss engine, about 450 h.p. This drives all rock-house 
machinery by means of a rope drive. 

One Ideal engine, 9 inches by 10 inches, driving a 25 k.w. dynamo. 

At the rock-house a chute leads to a 30 inch and 48 inch Traylor jaw crusher 
which crushes to from + to 5 inches. A belt conveyor delivers all the crushed 
material to a No. 6 McCully gyratory crusher set to from 2 to 2% inches. This 
product passes to a trommel whence the lump goes to elevator No. 1 and the fines 
to elevator No. 2. The over-size after being crushed in a No. 3 McCully gyratory 
passes throught a small storage bin to belt conveyor No. 1. This delivers half of 
the product to a pair of Superior rolls and half to No. 2 belt conveyor leading to 
a second pair. The pair of rolls are of the same size, but the second pair will be 
used only when a large quantity of fines is desired; 100 per cent. fines can be 
produced if desired. Fines here still comprise % inch material and under. Both 
pairs of rolls discharge to elevator No. 2, which delivers to a circular steel storage 
bin, 20 feet. by 20 feet. No. 1 elevator delivers to a similar bin. Both of these 
bins are placed above the railway tracks and are each equipped with three loading 
gates. 

The company has completed a two-mile railway spur from Goudreau siding 
to the mine, and has a 30-ton switching engine in use. 

The General Chemical Company gave to all employees who, on Dec. Ist, 1915, 
had been in the employ of the company for a year or more, a sum equal to 10 per 
cent. of their gross annual earnings; and to each employee who had been in the ser- 
vice for a shorter period a sum equal to 5 per cent. of his gross earnings. 

The officers are: President, W. H.= Nichols, Jr2 25° Broad St.) Newsy ork. 
general manager, Robt. Kk. Painter, New York; mine superintendent, J. A. Battle, 
Jr., Goudreau, Ont., via Sault Ste. Marie. At the time of inspection 90 men were 
employed. 


Long Lake Gold Mine. 
the Long Lake gold mine, south of Naughton station, continuously in 1915. The 
mine and plant has been described in former reports of the Bureau. 

A 100-foot winze has been sunk at 52 degrees from the second to the third 
level and considerable exploratory work done on the latter level. R. W. Brigstocke, 
Naughton, Ont., is manager, and Wm. Rowe, mine foreman. 


The Canadian Exploration Company, Limited, worked 
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Massey Mine—The Massey copper mine, situated north of the village of 
Massey, on the Soo branch, was reopened in June, 1915, by James F. Flynn. This 
mine has been idle since 1906, with the exception of a few weeks in 1911, when it 
was pumped out and sampled. In January, 1916, the Sable River Copper Com- 
pany, Limited, with a capitalization of $100,000, was organized to work the 
property. A lease and option to purchase was obtained from the owners, the 
Massey Station Mining Company. The property involved comprises part of the 
south halves of Sections 14, 15 and 16, Salter township. 

The main, or No. 1, shaft 1s 530 feet deep with an average dip of 78 degrees 
to the north. Seven levels have been opened from this shaft. Up to April, 1916, 
no work had been done at this shaft by the new operators other than pumping and 
repair work, 

A second shaft, known as No. 4, is being sunk 1,600 feet west of the main 
shaft and was 46 feet deep at the time of inspection. 

Several shipments were made during 1915—most of the ore being obtained 
from an open cut near No. 4 shaft. 

Ixperiments have been conducted on this property with the Callow system 


of oil flotation and very encouraging results have been obtained. When the altera- 
tions in the mill, which was originally built to try out the Elmore oil process, are 
completed the process will be as follows :— 

The ore is first crushed to two-inch ring in a 9 inch by 16 inch jaw crusher and 
then reduced to ten mesh in a No. 8 Krupp ball mill. An elevator delivers it to 
a To-ton bin, from which it is fed by a Challenge feeder to a drag classifier. The 
overflow goes directly to the Callow flotation machine and the coarse material to a 
6 feet by 8 feet tube mill to be reground. The tube mill product then passes to a 
flotation machine. One Callow roughing or flotation cell is now in use, but it is 
planned to add three more and aiso a cleaner cell. The discharge from the rough- 
ing and cleaner cells will pass over Wilfley tables as a check on the work done by 
the flotation process. 

The temporary organization of the company is as follows:—-President, James 
F. Flynn, Massey, Ont.; secretary and director, Miss Annie Bell, Toronto; direc- 
tors, Charles Shiels, R. A. Armstrong, and H. Hanna, all of Massey. The head 
office is at 76 Adelaide St. West, Toronto. C. G. Daimpre is mine foreman, and 
Hayden Rood mill foreman. Forty men were employed at the time of inspection. 


Moose Mountain.—This iron mine at Sellwood Ont., was not worked in 1915. 
The experiments in the briquetting plant were continued until December, when all 
work ceased. Fred. A. Jordan was manager. 

A power-house, 48 feet by 65 feet, was built of concrete and metallic lathing. 
It contains a Westinghouse-Parsons steam turbine with an A.C. turbo-generator 
rated at 940 k.v.a. maximum, 906 amperes per terminal, 600 volts 3 phase, 60 
eycles, 3,600 r.p.m. There is in addition a Robb-Armstrong steam engine, 14 inches 
by 20 inches, driving a D.C. generator 10 k.w., 125 v., 80 amps., 112 r.p.m.; and a 
Babcock and Wilcox watertube boiler with a working pressure of 175 pounds. 
This is equipped with a B. and W. patent steam superheater capable of imparting 
150. degrees F. of superheat to the steam when boiler is operated at its normal rat- 
ing of 400 h.p. 
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Quarries 
Daniels Quarry.—The Oscar Daniels Company, care of Ship Canal, Sault Ste. 
Marie, Mich.; opened a trap quarry in the fall of 1915 on Humbug point, St. 
Joseph island, Ont. The trap will be used for concrete work at the ship canal. 


Hast Neebish Quarry.—The Dominion Mines and Quarries Company, Limited, 
are operating a quartzite quarry on East Neebish Island, St. Mary’s River. The 
quartzite, which is said to run 99 per cent. silica, is shipped to the Electro-Metal- 
lurgical Company of Niagara, N.Y., to be used in the manufacture of ferro-silicon. 

The quarry has a 30-foot face and is at present about 300 feet long. Drilling 
is done by means of two motor-driven, Clipper churn-drills. The quartzite is 
loaded by two locomotive cranes into a car which runs to thé crushing plant. It 
is crushed to a maximum size of 314 inches and then delivered by a system of 
conveyor belts to a stockpile. Another conveyor belt, running in a tunnel below 
the stockpile, transfers the quartzite to the wharf and dumps directly into the 
holds of the boats. An automatic weighing-machine is attached to the last con- 
veyor belt. The present output is about 280 tons daily, but this will be increased 
to 400 tons daily. 

The power plant consists of a 200-h.p. boiler and a 15-inch by 15-inch Skinner 
steam engine. The latter drives a 125 k.w. generator as well as the crushers and 
screens. The generator supphes power for the churn drills, conveyors and for 
hghting. 

About 40 men are employed under superintendent I. Appleton. The head 
office of the company is at Sault Ste. Marie, Mich.; the quarry post office is 
McLennan, Ont. 


Willmott and Co. Quarry.—The Wilmott and Company quartz quarry, near 
Killarney, on the north shore of Georgian bay, was worked during the season of 
navigation. A new incline has been built up which the quartz is hoisted in self- 
dumping cars and delivered to a bin above the crushers. Otherwise, conditions are 
as mentioned in the 24th Annual Report. 

The officers are :---President, Alex. Longwell, Toronto; manager, George W. 
Rayner, 410 Crown Office Bldg., Toronto; superintendent, Dan Chisholm, Kil- 
larney, Ont. At the time of inspection, Aug. 7th, 1915, 20 men were employed. 


IIIl.—DISTRICT OF TIMISKAMING 
Gold in Beatty, Munro and Maisonville Townships 


Cartwright.—The Cartwright Gold Fields, Limited, worked during part of 
1915 on the north half of lot 8, concession 5, Beatty township. 

The claim was visited on May 11th, 1915, when a shaft had been sunk to a 
depth of 96 feet. Equipment consisted of two boilers, 40 and 60 h.p., a 280 cf. 
compressor, and a 6-inch by 8-inch Jenckes hoist. Twenty-two men were em- 
ployed at that time. 

The company is capitalized at $1,000,000, with head office at 147 Ronces- 
valles Ave., Toronto. The officers are: President, H. C. Crow, 184 Sunnyside 
Ave., Toronto; manager, George H. O. Hansen, Matheson, Ont. | 
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Croesus.—The Croesus Gold Mines, Limited, was formed to develop the N.W. 
4, N. %, lot 10, concession 1, Munro township. This claim was formerly known 
as the “ Dobie-Leyson.” The present owners began work in August, 1915, and 
since that date the mine has produced what are probably the most spectacular 
specimens of gold-bearing quartz ever discovered in Ontario. While sinking the 
first 60 feet of the shaft 765 pounds of quartz was removed which contained 
$47,000 worth of gold. 

When the mine was last inspected (March 9, 1916) the shaft, which is in- 
clined at 26 degrees, was 300 feet deep. ‘The drifting done on the several levels 
was as follows :— 

On the 100-foot, 164 feet north and 263 feet south. 
On the 150-foot, 175 feet south. 

On the 200-foot, 98 feet north and 180 feet south. 
On the 250-foot, 110 feet south. 

On the 300-foot, 185 feet south. 

The following buildings have been completed :—Office, sleeping camp and 
eook camp; a change-house equipped with steel lockers; a power-house containing: 
two Goldie and McCullough r.t. boilers, 100 h.p. each; one Sullivan air compressor, 
type WB2; a 13 k.w. dynamo and an 8-inch by 10-inch steam engine; a machine 
and carpenter shop containing: a McDougall gap lathe 12-inch by 18-inch by 30- 
inch, a pipe-threader, a 12-inch rip saw, a 20-inch planer and a 15 h.p. steam 
engine. 

The hoist af present in use is a 6-inch by 8-inch Jenckes, but a 10-inch by 
10-inch is en order. 

The officers of the company are :— 

President, D. M. Steindler, New York. 
Secretary-Treasurer, EK. L. Steindler, Cobalt. 
General Manager, Samuel Cohen, Cobalt. 
Manager, Julius Cohen, Matheson, Ont. 
Mine Captain, George Thomas, Matheson, Ont. 

The head office is at 42 Broadway, New York. 


Boston Creek 


The gold mines and prospects in the vicinity of Boston Creek are described by 
A. G. Burrows in another part of this report. 


Kirkland Lake Gold Area 


Goodfish.—The Goodfish Gold Mines, Limited, owns three claims—L.2194, 
L..2022 and L.2571—in Morrissette township, near the southwestern corner. 

Work was done on these claims from June to November, 1915. This con- 
sisted of surface prospecting on all three claims and the sinking of an 80-foot 
shaft on .2194. About 80 feet of drifting was done from the bottom of this shaft 
to the north. | 

The officers of the company are:—President, Harry Oakes, Kirkland Lake: 
vice-president, M. J. Brennan: seeretarv, J. W. Morrison, Kirkland Lake; treasurer, 
Wm. Costello; director, Edwin W. Kearney, Haileybury. 
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Kirkland Lake—--The Beaver Consolidated Mines, Limited, has taken an op- 
tion on the stock of the Kirkland Lake Gold Mines, Limited. The latter company 
owns 365 acres of land in the township of Teck. Under the terms of the agree- 
ment the Beaver company is to expend at least $2,000 a month on development for 
the next year. 

At the present time work is being done on the McKane claim, which adjoins 
‘the Teck-Hughes mine. The main shaft has been sunk from 79 to 200 feet and 
a station is being cut at the 175-foot level. 

Floyd Weed, Kirkland Lake, Ont., is superintendent. 


La Belle Kirkland.—The La Belle Kirkland Mines, Limited, is capitalized at 
$2,000,000 and owns the following claims in Teck and Lebel townships, near the 
south end of Goodfish lake: L 1619, L 1686, L1687, L1688, L 1749, L1750 and 
Iie bese e 

Underground work is being confined to Claim L1751. On April 5th, 1916, 
when last inspected, the shaft was 265 feet deep. It is at an angle of 60 degrees 
for 80 feet and 72 degrees for the remainder of the distance. It measures 6 feet 
by 10 feet outside. The manway is situated above the hoisting compartment, 
the object of this arrangement being to expose as great a width of the vein as pos- 
sible during the sinking. On the 100-foot level 70 feet of drifting and 30 feet of 
crosscutting has been done. 

The machinery in use consists of: 2 Robb-Mumford, 60 h.p. boilers; a Cana- 
dian, Ingersoll-Rand, 480 ¢.f. compressor and an 8” x 12” Canadian Ingersoll-Rand 
hoist. 

The head office is Sterling Bank Building, Fort Erie, Ont. The officers are: 
President, Dr. Edward J. Meyer; vice-president, Alfred A. Berrick; treasurer, 
Frederick A. Meyer; secretary, Chas. 8. Cadwallader, all of Buffalo, N.Y.; general 
manager, Frank C. Loring, Kirkland Lake, Ont.; superintendent, Ernest M. Loring; 
mine foreman, Andrew Cullen; 30 men are employed. 


Lake Shore-—The Lake Shore Mines, Limited, continued the development of 
one of their claims—L 1557—-situated on the south shore of Kirkland Lake. 

On April 4th, 1916, the shaft was 312 feet deep and drifting and crosscutting 
had been done as follows:—On the 100-foot level, 368 feet of drifting; on the 200- 
foot level, 320 feet of drifting; on the 300-foot level, 340 feet of drifting and 10 feet. 
of crosscutting. 

The officers are: President and treasurer, Harry Oakes; secretary and man- 
ager, J. W. Morrison; mine foreman, James McMillan, all of Kirkland Lake, Ont. 
About 20 men are employed. 


Lucky Cross.—Interests connected with the Trethewey mine are working the 
Lucky Cross mine under option. H. S. Robinson of the Trethewey is in charge 
of the work. 


Swastika.—The Swastika mine was purchased at a liquidation sale by F. L. 
Culver, of Toronto. 
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Teck-Hughes.—The Nipissing Mining Company, who had an option on the 
Teck-Hughes mine, stopped work on March 1st, 1915, and later relinquished the 
option. 

On August Ist interests connected with the Buffalo Mines, Limited, obtained 
control of the stock of the Teck-Hughes Gold Mines, Limited, and construction of 
a 50-ton cyanide mill was begun. The proposed method of treating the ore is thus 
described by Mr. A. A. Cole in his report to the T. & N. O. Ry. Commission for 
1915, as follows: 

“The mill represents a slight deviation from the general practice of slime 
treatment in Ontario. Certain changes in the general practice were considered 
advantageous owing to the richness of the ore to be treated and the difficulty with 
which Kirkland Lake ores are cyanided. 

“The primary crushing is to be done in a 16 in. x 10 in. crusher of the Blake 
type. The ore is then conveyed to a storage bin, from which it is fed to a 5 ft. x 5 
ft. ball-mill. The discharge from the ball-mill goes to a Dorr classifier and 5 ft. x 
20 ft. tube-mill in closed circuit. The overflow from the classifiers is conducted 
through the slime plant, completing the treatment. 

“Continuous agitation in Dorr tanks is used, and the solution is changed on 
the pulp when the agitation period is two-thirds over. By this removal of the 
solution high in gold and by the addition of an active barren solution, an additional 
recovery of values is anticipated. 

“The dissolved values are removed by counter-current decantation in Dorr 
tray thickeners, followed by a short wash in an Oliver revolvmg filter. By the use 
of trays a given washing effect is secured by the use of one-half the number of tanks 
required for the ordinary thickener installation. The filter is expected to materi- 
ally reduce the mechanical loss of cyanide as well as to effect an additional recovery 
of the dissolved gold over what would be obtained by thickeners alone. This feature 
of the plant is especially advisable, due to the high gold content of the solution and 
the relatively high strength of cyanide necessary.” 

A new compressor has been purchased. This is a Canadian Ingersoll-Rand, 
Class R.P., duplex, power-driven, 20 in. and 12 in. x 16 in. 

The mine was pumped out in April, 1916, preparatory to starting underground 
work. 

The officers are:—President, Chas. L. Denison, New York; vice-president, 
Robt. W. Pomeroy, Buffalo; treasurer, Henry C. Clark, Cobalt; general superinten- 
dent, Thos. R. Jones, Cobalt ; superintendent, L. W. Ledyard, Kirkland Lake, Ont. ; 
mine foreman, Thos. Whitebread. 


Tough-Oakes.—The Tough-Oakes Gold Mines, Limited, worked their mine in 
Teck and Lebel townships with good results in 1915. 

The development work done was:—Shaft sinking, 6 feet; winze sinking, 218 
feet ; drifting, 1,608 feet; crosscutting, 947 feet; raising, 428 feet; total, 3,207 feet. 

A 214 per cent. dividend, amounting to $66,437.50, was paid. 

The new mill began to operate on March 15th, 1915. The total amount treated 
for the year was 26,196 tons of ore, yielding $551,069.07 worth of gold, and $4,470.07 
worth of silver. This was average recovery of $21.21 per ton. 

The officers are:—President, C. A. Foster, Haileybury; vice-president, Harry 
Oakes, Kirkland Lake; secretary, E. W. Kearney, Haileybury; treasurer, J. H. 
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Tough, Haileybury; C. A. O’Connell, Kirkland Lake, Ont., is manager; John A. 
Murphy, mine foreman, and Charles A. Randall, mill foreman. 
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Flow sheet of mill at Tough-Oakes mine. 


The capacity is 100-125 tons of ore daily. 
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Smith-Labine-—The Kerr Lake Mining Company of Cobalt began work in 
December, 1915, under a six-months’ option on a group of claims in Maisonville 
township belonging to Dan Smith and Gilbert Labine. The claims in question are 
L 368%, L 3688 and L 3689, in concession 2. The camps are about 114 miles due 
north of Sesikinika station. 

The claims were visited on March 10th, 1916, when work was in progress on 
L 3689. <A shaft, with an average dip of 35 degrees had been sunk to a depth of 
80 feet on a narrow quartz vein carrying free gold and tellurides. 

Albert Terrill, Sesekinika, Ont., was in charge of the work and 15 men were 


employed. 


Porcupine Gold Area 


Anchorite-—The Coniagas Mines, Limited, has taken an option from the 
Anchorite Mining Company, Limited, on the three claims known as the Dobie or 
Armstrong-McGibbon property. The claims in question are M.E. 60, M.E. 61 and 
M.E. 62, and lie in Deloro township half a mile south of Lot 6, Tisdale township. 

The property is an extremely interesting one as a large mass of rusty-weather- 
ing carbonate is ‘being tested. The carbonate is cut by many quartz veins. The 
strike of the vein or band is North 20 degrees East. 

The Coniagas company after building camps has started to drive a tunnel into 
the orebody on claim M.E. 61 and is also doing diamond drilling on the same claim. 
Two shafts were sunk by the original owners, one 50 feet and one 120 feet in depth; 
85 feet of drifting was done from the bottom of the former. C. E.'C. Smith, South 
Porcupine is manager, and John A. MacDonald, superintendent. 


Dobie-—The Dobie Mines, Limited, owns 17 claims in different parts of 'Tis- 
dale township. The Tisdale Gold Mining Company is the holding company. 

In 1915 a shaft was sunk by hand-drilling to a depth of 50 feet west of and 
near the boundary of the Dome Lake Mining and Milling Company property. Con- 
siderable trenching was also done. H. G. Carmichael was in charge of the work. 

The directors of the holding company are:—President, F. C. Armstrong, New 
York ; vice-president, D. L. McGibbon, Montreal ; secretary-treasurer, S. J. LeHuray, 
Montreal; S. J. Dobie, Haileybury; Wallace Nesbitt, Toronto. 


Dome.—The Dome Mines Company, Limited, has an authorized capitalization 
of 500,000 shares of $10 par value each; 400,000 shares have ‘been issued. 

The officers of the company are:—President and treasurer, J. R. DeLamar, 
New York; 1st vice-president, W. S. Edwards, Chicago; 2nd vice-president and 
general manager, ‘C. D. Kaeding, South Porcupine, Ont.; 3rd vice-president, H. P. 
DePencier, New York; secretary, Alex. Fasken, Toronto; directors: J. R. DeLamar, 
A. H. Curtis and, A. V. Stout, New York; W. 8S. Edwards, Chicago; Alex. Fasken, 
Toronto; G. C. Miller, Buffalo; J. S. Wilson, Massey, Ont. 


For the year ending March 31st, 1916, a total of 347,640 tons of ore was 
treated in the mill, the average yield per ton being $5.117. The total cost per ton 
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amounted to $2.559, and was made up as follows:—Mining and hoisting, $0.621; 
crushing and conveying, $0.104; development charge, $0.60; milling, $0.910; 
administrative expense, $0.057 ; general expense, $0.174; taxes and insurance, $0.093. 
All mining cost on the broken ore reserve left in the stopes (63,000 tons), has been 
charged directly to current mine operating expense and not to a suspense account. 


A summary of the development footages for the year follows :— 


ae | ae 
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Total. .o/ | 2.555) 2.640) 2,419] | 807 Ml ee77 22) | 287 | 11.705 565,382,735 ,882 


The additional knowledge gained of the structural geology of the deposit has 
rendered it possible to segregate from the main mass large zones or bodies of ore 
which can be separately valued and mined on a selective principle as against the 
former assumed necessity of non-selective mining. ‘This revision of the ore reserve 
has eliminated 783,792 tons of unprofitable material and raised the grade of the 
remaining tonnage. The tonnage developed during the year in new territory was 
of much higher grade than the average of the ore milled; hence the gross value of 
the ore reserve has been materially augmented. The reserve as at April Ist, 1916, is 
estimated at 2,600,000 tons at $6.20=$16,120,000.00. 

In order to permit the handling of a large tonnage a new vertical shaft, known 
Ase NOs. This shaft is the first of its kind in 
Ontario, being nearly square in cross-section. It measured 13° 4” by 17’ outside, 
and is divided into four compartments. The principal advantage in a shaft of 
this type lies in having a large cage compartment. Drill steel, timber, track ties 
and miscellaneous material up to 11 feet in length can be loaded on trucks on the 


was started in November, 1915. 


surface and these trucks can be run off on the levels without rehandling the material. 
The large 5-ton mine cars and storage battery locomotives can be taken to surface 
On May Ist, 
etc., was completed to the 


for repairs or moved from level to level without dismantling them. 
1916, this shaft was 730 feet deep and the timbering, 
7th level. Stations were cut at the 8rd, 5th, 6th and 7th levels at the following 
depths respectively: 257, 427, 577 and 727 feet. A loading pocket, 12° by 14’ by 90’ 
deep, has been cut below the 6th level. Below this pocket doors will extend across 
the shaft and deflect the spillage into a small pocket, 3’ 6” by 5’ 8”, which will be 
cut at one end of the shaft. This spillage pocket will lead to the next storage pocket 
below. Sinking will be continued for another 150 feet to the 8th level. 

The cage-hoist for the No. 3 shaft is on order from the Nordberg Mfg. Co. 
It has a single drum, 8’ diameter and 7 6” face, grooved for 114” rope. Two ropes 
will be attached, one being for a counterbalance. The hoist will be designed to 
handle these ropes in counterbalance at a depth of 1,500 feet. The estimated 
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Framing of No. 3 shaft, Dome Mines. 
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weights are: Cage, 9,500 lbs.; load, 6,000 lbs.; rope, 3,750 Ibs. (1,500 feet of 144” 
rope) ; counterweight, 12,500 lbs. The hoisting speed is 800 feet per minute. It 
will be driven through herringbone gears by a 150 h.p. motor, 500 r.p.m., 25 cycle, 
550 volts. The brake is of the gravity post type. The safety devices consist of— 

(1) A solenoid-operated valve which becomes de-energized and apples the 
brake in case of interruption of the current, whether due to the power falling or to 
overwinding. 

(2) A Welch safety stop which opens the power circuit for any of the follow- 
ing reasons :— 

(a) In case the hoisting speed exceeds normal at any point. 

(6) In ease operator fails to slow down the hoist at a predetermined and 
adjustable point and fails to continue to slow down between this point and the 
landing level. 

(c) In case of overwind. 

(ad) In case the operator fails to reverse the hoist after the cage has reached 
the landing or limit of travel. 

(e) In case power goes off the line for any cause brake will be automatically set. 

The skip hoist is also on order from the same company. It is a double-drum 
hoist driven by a 350 h.p. motor, 500 r.p.m., 25 cycle, 550 volt, through a special 
herringbone gear. The drums are 7 diameter with a 4’ smooth face for 14%” rope 
wound in two layers. One drum will be clutched to the shaft and the other keyed. 
The hoist is to operate normally in balance with the following loads: Ore, 7,000 
lbs.; skip, 5,500 lbs.; rope, 3,000 lbs.; a total of 15,500 Ibs., including 1,500’ of 
rope. The hoisting speed is 1,000 feet per minute. The brakes are of the parallel 
motion post type. The hoist is equipped with a safety device consisting of a 
solenoid-operated valve, similar to that described above for the cage hoist. 

The new shaft is being equipped with a steel head frame, 125 feet high to 
sheave centres, and ore and waste bins of 850 tons capacity. 

The third and lower levels of the mine are being prepared for mechanical 
haulage. Baldwin-Westinghouse storage battery locomotives with Edison cells are 
to be used and each is expected to haul a train of six 85-cwbic-foot side-dump 
ore-cars. bio . 

Below the fifth level station of the No. 2 shaft a crusher has been placed and 
is ready to operate. This is a Buchanan jaw crusher with 36” by 54” opening and 
is driven by two 75 h.p. motors. 

In the power plant three 600 k.w. transformers and a second 2,500 c.f. Belliss 
and Morcom air compressor have been added. The latter is direct-connected to a 
450 h.p. motor. 

The mill operated 95.0 per cent. of the possible time crushing and treating 
347,640 tons of ore with an expenditure equal to $0.910 per ton, a net reduction of 
$0.089 from the previous year. The treatment results were :— 


Per Ton Per Cent. 
Heads <2, Pen saci he ee ee 347,640 tons $5.50 
Amaloamation bn linitacssios sie ote $1,130,748.95 3.252 59.04 
Gyanida tions Bullion ss w..0u ape a eee 648,209.96 1.865 33.84 


Total. Recovery 4-4 tes aes $1,778,958.91 $5.117 92.88 


1916 Mines of Ontario 89 


The extraction in 1914 was 90.6 per cent. At the close of the fiscal year the 
mill was treating 34,300 tons per month, compared with 23,630 tons at the begin- 
ning of the year. Additions to the equipment are now being made which are 
expected to increase the capacity up to 45,000 tons per month ‘by about July Ist. 

An 8-foot diameter by 30-inch Hardinge conical ball mill, direct connected to 
a 125 h.p. motor, has been substituted for ten of the stamps leaving 70 stamps still 
in use. This mill was first run at 26.6 r.p.m. and the capacity was 400 tons per 
day; it is now being operated at 23 r.p.m. and the capacity has increased to 490 
tons. A second mill is being added. Two additional 5’ by 22’ tube mills, direct- 
connected to 100 h.p. motors, were added for fine grinding. ‘Two 9-foot diameter 
by 45-foot depth Pachuca tanks, one primary and two secondary Dorr thickeners, 
30-foot diameter by 10-foot depth, and two additional 90-frame Merrill shme 
filter presses, together with the necessary pumps, pipe lines, launders, etc., consti- 
tute the slime treatment extension. The sand plant was amplified by raising the 
sides of the six existing leaching vats 3’ 6”, making them 12 feet deep and adding 
two more vats, 40-feet diameter by 12 feet deep. 

As it was considered possible that the Dome ore body might dip across the 
eastern boundary into the Dome Extension claim, the Dome Mines Company has 
secured an 18 months’ option on all of the property of the Dome Extension Mines 
Company. 

The Dome now employs approximately 600 men. In addition to the general 
manager the resident officials now are:—General superintendent, J. C. Houston; 
mine superintendent, T. P..McNamara; mill superintendent, C. W. Dowsett; 
mechanical superintendent, W. F. Cowsser; mine captain, A. R. Richards; safety 
engineer, George Webber. 

The above information is taken largely from the fifth annual report of the 
general manager. 


Dome Extension —In January, 1916, the Dome Extension Mines Company, 
Limited, reopened their mine near South Porcupine. It had lain idle since 1912. 
Crosscutting and drifting are now being continued on the second level. 

The Dome Mines Company, Limited, which has an eighteen months’ option on 
the property, is also prospecting it by diamond drilling. 

The officers are:—President, W. S. Edwards, Toronto; secretary, Alex. Fasken, 
Toronto; directors, J. S. Wilson, Massey, Ont.; Joseph Tomenson, Toronto; H. C. 
Anchor, South Porcupine, Ont., is superintendent, and Robert Sloan, mine foreman. 


Dome Lake.—In August, 1915, the capital stock of the Dome Lake Mining and 
Milling Company, Limited, was increased from $1,000,000 to $2,000,000. The 
total issued capital stock at the end of the year amounted to $1,247,077. 

The footages to December 31st, 1915, are as follows :— 


For year 1915. Total to end of 1915. 


Sia tte ino easlse toge at2 versa eras oor. 27 905.6 
AVVa Tz OMe Gita KINO we ener as. te erated. o , «.3 40.9 82.9 
Liem TePMaR oR rere oh Ot Sab ire? aa arma ere 157 823 

SDI OE Mare aie oor tet ere ape Socata iy oh 796.5 5047.6 
GTOSSCIUDLT Osetra scene neers aitace sins tee. Bie, 136.0 2297.6 


1157.4 9156.7 
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The ten-stamp mill treated 11,727.6 tons of ore with an average value of $9.12 
per ton. The extraction was 79.93 per cent.—66.1 per cent. being recovered by 
amalgamation and 13.83 per cent. by concentration. There was 1.89 per cent. of 
concentrates in the ore crushed. Milling costs amounted to $2.457 per ton. 

The directors are :—President, George Taylor; vice-president, A. A. McKelvie; 
T. McCamus, 8. 8. Ritchie; all of New Liskeard, Ont.; Chas. L. Sherrill, Buffalo, 
N.Y.; secretary-treasurer, F. L. Hutchinson, New Liskeard. 

Arthur H. Brown, South Porcupine, Ont., is manager, and D. EH. Keeley, 
superintendent. 


Hayden.—The Hayden Gold mines, Limited, own five claims, H.R. 937, H.R. 
938, H.R. 939, 6899 P and 6900 P in the eastern part of Ogden township about 
314 miles south of the town of Timmins. 

The company began work in August, 1915, and built a boiler house, blacksmith 
shop, carpenter shop, water-tank and a very comfortable set of camps. 

A two-compartment shaft has been sunk to 109 feet. On the 100-foot level 
a crosscut has been driven to 114 feet north of the shaft and at 48 feet north of the 
shaft 21 feet of drifting has been done to the west and 47 feet to the east; south of 
the shaft 146 feet of crosscutting has been done. 

The officers are:—President and general manager, Wm. H. Hayden, Box 439, 
Timmins, Ont.; 1st vice-president, H. M. Witbeck, Lockport, N.Y.; 2nd vice-presi- 
dent, W. H. Higgs, Lockport, N.Y.; secretary-treasurer, Willis M. Spaulding, 509 
Brisbane Bldg., Buffalo, N.Y. Fifteen men are employed under mine foreman 
Alex. J. Lawson. 


Hollinger Consolidated Mines, Limited.—In May, 1916, a consolidation was 
arranged whereby the Hollinger Gold Mines, Limited, Acme Gold Mines, Limited ; 
Millerton ‘Gold Mines, Limited, and Canadian Mining and Finance Company,- 
Limited, were merged into one company known as the Hollinger Consolidated 
Mines, Limited. The capitalization of the new company is $25,000,000.00 in shares 
of $5.00 par value each. The stock is to be distributed as follows :— 


Shares. Par value. 
EnFETCASUUY; Hreek ts lo wa a ok eal ek a ee a eee eee 200,000 $1,000,000.00 
Tssued osn olbmoersshareholderg-. "7. eae eee 2,400,000 12,000,000.00 
Issued ‘to. Acmeshareholders 735.2.) sc 1005 sues 2,100,000 10,500,000.00 
issued. to: Millerton?shareholdersi: 5. 6 festa se eee 200,000 1,000,000.00 
Tesued: tor Gio ace Bee Lahey ted ark. cree tot te ohana 100,000 500,000.00 
5,000,000 $25,000,000.00 


On the above basis Hollinger shareholders will receive four shares of the new 
stock for each share of their present holdings. 


Canadian Mining and Finance Company, Limited—Up to the time the 
Hollinger Consolidated Mines, Limited, was formed, the Canadian Mining and 
Finance Company, Limited, owned and operated Acme Gold Mines, Limited; Miller- 
ton Gold Mines, Limited, and Claim No. 13147, as well as managing the Hollinger 
Gold Mines, Limited. 
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The officers are:—President, L. H. Timmins, Montreal; vice-president, J. 


McMartin, Cornwall, Ont.; treasurer, D. A. Dunlap, Toronto; secretary, John B. 
Holden, Toronto; general manager, P. A. Robbins, Timmins, Ont. 


The * Central ” six-compartment shaft, which is situated on Claim No. 13144 


near the southwest corner has been sunk to depth of 500 feet. 


erete-lined. 


remaining four compartments will be completed during 1916. 


eut at the 425 and 800-foot levels. 


of this shaft and the arrangement of the concrete lining. 


This shaft is con- 
Two compartments have been sunk to a depth of 800 feet and the 
Stations have been 
The accompanying plan shows the dimensions 


A steel headframe, 120 feet high, has been completed above this shaft, and 


within it a crushing plant with a capacity of 5,000 tons per 24 hours is to be placed. 


A concrete hoist house has also been completed, but the machinery is not yet 


installed. 


Claim No. 13147, which has been included in the consolidation, is the north- 
east quarter of the south half of lot. 10, concession 2, Tisdale township. 


It hes 


north of and adjoining the Vipond mine. Near the south-west corner of this claim 


a shaft has been sunk to a depth of 230 feet and it is intended to continue it to the 


400-foot level. 


Hollinger Gold Mines, Limited—The fifth annual report of Hollinger Gold 
Mines, Limited, shows that this company has developed one of the world’s great 


gold mines. 


report, covering the operations of the company for the year 1915 :— 
The gold bullion produced in 1915 was valued at $3,169,813.84, an increase of 
$480,459.04 over the production for 1914. Values per ton were $10.11 in 1915, as 


compared with $13.67 the previous year. 


The following information is abstracted from the above-mentioned 


The difference of $3.56 per ton in the 


value of the ore was compensated for somewhat by a reduction of $1.20 in the 


working costs per ton. 


The gross profits amounted to $2,063,466.77. 


The progress underground during the year was as follows :— 


DEVELOPMENT 
coe Tim bering 
Level Shafts | Drifts bearers Raises | Winzes | aes Shafts and} Stopes 
| rilling Winzes 
feet feet feet feet feet feet feet feet 

MOU SEOO Gets. ca sires Ss ZOLA cts meee (FD re Re OS aoa eee ate Go 167 
pa hae Se Ne oa a a 865 581 aod hs a Shy) on ete a eet 1,366 
DU mE CSS t soos ek 1,314 85 LO Gite utes: 1 O20 stn ec ee 1,519 
fee EA Rae a L542 1,694 DUC Bel. aaa ee 1,941 24 403 
550- ‘ 106 851 477 OO Dat Poke eee, 748 Liosaen 62 
675- ** 125 Fk all Miaka ae epee 135 BO GA tee Beas toc OSS al eee F 
800- ‘* 30 589 Dia 119 125 109 1 RE areiave cw ere 
SI CON aa re ae 25 Ca i es LST be ai 150 | yee 
Te OO emenr, dolar a. Meier DU Sebo me wre s% 29 192 Oe Se ie aie 
Oba cas. As 261 5,822 D416 922 324 8,378 591 | Ries 


Total development, 10,805 feet. 
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Framing of central shaft, six compartments and concrete lined, Hollinger Consolidated 
Mines, Ltd. ; 
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STOPING. 
Broken ore in Broken ore in 
. Ore broken | Ore removed ss s : 
| Tons Tons Posse .eh bs ae2 Tons 3 
UIE TOO Use Seca cc ce ow ace | 18 ,900 | 14,039 31,064 | 1,850 
iM GO terrace areas rae. aie | 36,500 124,813 112,623 48 ,690 
BUM STOO tue wen ce wr tant oo. | 11,400 138 ,662 116,847 33,210 
PIAS aa Fee ey CNR BIR ee (et IR a 39 ,985 22 ,265 Warr) 
NOLES DL2' fone a aetna Ale ent SAE Rie pl en Seale 2,912 500 
AW A ROW Tera Sarre oe Aaa eee cree Uo AS oy ae ne in, Sac 141 Sia RP al AY pa a 
UME OO UP oe cresaen hors. c | os See eect aR ee ee 30 TAU ae Ut epee er ais Sieh aee 
66.800 S21 052m 24 O85 S82 ea 101,970 


No. 8 winze now extends from the 300-foot to the 1,100-foot level, and No. 1 
vein has been found to persist to the latter depth. The main shaft has been com- 
pleted to the 800-foot level. Disused stopes are being filled with waste rock. Most 
of the work of the year has been confined to the upper levels, but a small amount 
has been done upon the 675 and 800-foot levels. 

Trolley-type locomotives are now used for haulage on the 425-foot level. 

The ore hoisted from the mine amounted to 334,570 tons, 14.5 per cent. of 
which came from development. 

The net cost of mining is given as $1.898 per ton of ore milled. 

The mill treated 441,286 tons of ore, of which 334,750 tons came from the 
Hollinger and 106,486 tons from the Acme. The costs of treatment were $0.999 
for the Hollinger and $1.09 for the Acme ore. The average number of tons of 
Hollinger ore milled per day was 917. The stamp duty per 24 hours of running 
time was 14.72. The value per ton in the tailings was $0.40 and the cyanide con- 
sumed per ton of ore was 0.574 Ibs. 

Since April, 1915, 100 stamps have been in operation. Extra tube mills and 
screening plants are now being provided to relieve the stamps from crushing that 
portion of the ore which comes from the crushers in a condition fine enough for 
direct tube milling. The continuous decantation plant is ‘being increased by the 
addition ef two rows of 40-foot tanks. Six Dorr agitators, 26 feet in diameter by 
18 feet deep, have ‘been installed to secure a longer period of treatment for the ore. 
The concentrating plant has been rearranged to make room for the agitators, and 
a tube mill has been arranged in circuit with two smaller agitators for treating 
concentrates. It is expected that these alterations will increase the mill capacity to 
1,900 tons per day and that a slightly higher extraction will be obtained owing to 
the increased agitation. 
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The following is a summary of the reserves :— 


Estimated gross) : 
: Value per | Estimated at 
ET Tons ton value, Dee 31i"lspeo al 914 
$c. $ $ 

N Ose L VOL ree ee chan oe eee 402,000 12 30 4,946 500 4,958 ,210 
NO. P2cveln (MOE ineyecees eee 144,700 12775 1,844,500 1,775,740 
Ndi aenvelli(SOUth).. oenttie ome 135,700 7 89 1,070,500 885 , 690 
NO BaVell es Foe me ce eee 21,400 pes 113,000 169,000 
Nos 45 Velie cscs Pes cor aoe 223,700 7 84 Tefopst uu 1,857 ,670 
Nopaconvenie <9 Ps,. a cee 55,100 11 97 659,700 637 ,760 
NO} Sf Veil ee eee ee ae eee 17,000 10 47 178 ,000 178,000 
IN Die oS WEL ee es tees ee eens 47 300 7 64 361,600 390 ,740 
IN 05 LD VOIR yeh: cee ween Pee 25 , 400 IBS 186,800 108 ,000 

IN GAALSAV ELI Maks odes Aceentel. oa.cuetne 15,600 8 80 137 MO0G |e ee 

IN Oss 4S Velie os seks eae a te 131,500 : 10 25 1/3472 7002S ee ee 

ING. 214 Vieln neat eer hs eco. heel 23,500 Leon 267-200 2 xe. Bene eee eee 
IND LG SV CIN eave a tee reer ee 27 , 800 10 67 296 , 600 UR ee ie 
IN'O, £5 RVICLD tee eee Coos aie eee 31,100 9 41 292 ,700 400 ,900 
ING eOGeY CII ete.) oc sie. Meise ett 4,100 10 88 44,600 93 , 800 
INO iA Levelt ae cine cee toe 256 ,900 8 06 2 069,700 756 ,780 
INO a Teva cn. Mee Gk ae eee ant 8 , 000 20 00 160,000 160,000 
Miscellaneous ee ceaeees Meh 30,000 10 00 300 ,000 500,000 
1,600,800 10 02 16,031,600 13,358 , 420 


Regarding the future possibilities Mr. Robbins says :— 


The entire volume of ore (727,000 tons) so far removed from the mine is the equivalent 
of approximately the first 160 feet below the surface of those veins which have been 
developed; or, in other words, the entire tonnage treated to date could have been taken from 
the first 160 feet below the surface, if each vein had been worked throughout its entire 
length to that depth. In the present estimate of ore reserves there still remains above the 
300-feet level a greater tonnage than has been removed from the mine since operations 
were first started. ! In the present estimate of ore reserves there is shown to still remain 
above the 425-feet level a greater gross value of ore than has been removed since operations 
_were first started. Broadly speaking, our entire productions for the years 1912-13-14-15 of 
726,992 tons, containing $9,778,783.77, may be considered to have come from the equivalent of 
the first 200 feet of depth. 

The number of men employed during the year averaged 735. 

The officers of the company are:—President, Noah A. Timmins, Montreal; 
vice-president, John McMartin, Cornwall; secretary-treasurer, David A. Dunlap, 
Toronto; general managers, Canadian Mining and Finance ‘Co., Limited, P. A. 
Robbins, Timmins, Ont., general manager. 

In addition to the general manager the resident officers are :—Assistant general 
manager, A. R. Globe; mine superintendent, V. H. Emery; mill superintendent, 
L. B. Eames; mechanical superintendent, R. W. Robbins; mechanical engineer, 


Arthur H. Sancton; mine inspector, Benjamin Richards. 


Acme.—The Acme Gold Mines, Limited, owns three claims, Nos. 13142, 13148 
and 13144, lying to the east of the Hollinger mine. 

The company has a capitalization of $3,000,000, divided into 600,000 shares of 
$5.00 par value each. All the stock has been issued and is held by the Canadian 
Mining and Finance Company, Limited. The latter company advanced funds for 
the development work and plant construction, and during 1915 sufficient ore was 
mined and treated in the Hollinger mill to enable the Acme to pay off its entire 
indebtedness to C. M. and F. Co. 
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The report of General Manager Robbins recommending the consolidation of 
the Acme-Hollinger-Millerton properties gives the following information regarding 
the Acme Gold Mines, Limited :-— 

Geological conditions upon claim 13142 are very favorable for the occurrence of gold, 
and there is a well-mineralized belt extending entirely across the central part of the claim 
from east to west, from the surface of which very spectacular showings of gold have been 
obtained in local spots. Surface sampling has shown the existence of a large area of low- 
grade rock, cut by several high grade stringers within this mineralized zone. Underground 
development upon this claim has been lmited to the sinking of No. 12 shaft to a depth of 
179 feet and the driving of 260 feet of crosscuts at that depth. There has also been done 
250 feet of drifting. 

Claim 13143 possess great possibilities. Conditions are right for the occurrence of gold, 
and the neighboring McIntyre Company has developed several good ore bodies at points along 
the north boundary. The limited amount of work which has been done upon this claim has 
proved up a large amount of ore, but all work has been confined to a narrow strip along the 
north boundary. The south half of the claim is unexplored except for a few surface trenches. 

Claim 13144 is by far the most valuable of the Acme claims at present developed, 
Within an area of seven acres at the south-west corner there has been exposed by under- 
ground and surface workings 1,500,000 tons, estimated to contain over $13,000,000.00. Beyond 
this there is indicated by the adjacent workings of Hollinger Gold Mines, Ltd., and by: 
surface outcrops, an additional tonnage which will increase the figures given above. 


The plant of Acme Gold Mines, Ltd., consists of the following :— 

At No. 9 shaft— 

Two 100 h.p. double drum electric hoists; one 1,500 c.f. electrically driven 
compressor; one transformer station of 700 k.w. capacity; one crusher station 
having a capacity of 700 tons per day; one aerial gear for transporting ore to mill 
of Hollinger Gold Mines, Ltd.; one hoist house, 43’ by 56°; one timber headframe 
covered with galvanized iron; one steam boiler for heating; one office and store 
building, 26° by 36°; one workshop, 34 by 54’; one change house with accommoda- 
tion for 300 men. 

At No. 10 shaft— 

One hoist house and shop, 18’ by 50’; one head gear; one 10” by 12” single- 
drum hoist. 

At No. 11 and No. 12 shafts 

Same as at No. 10 shaft. 

The total cost of the plant to date has been $120,507.07. 

The development work is described in the above-mentioned report as follows :— 


There are four shafts. No. 9 shaft near the centre of claim 13144 has three compart- 
ments and is 825 feet in depth, with levels opened at 100, 200, 300, 425, 550, 675 and 800 
feet. This is the principal shaft, and is the one at which the largest amount of work has 
been done. It is the only shaft at present in operation. 

Shaft No. 10 is located at about the centre of the north boundary of claim 13143. It is 
388 feet in depth, with levels opened up at 140, 240 and 365 feet. This shaft has been shut 
down for approximately two years, the owners not caring to tie up capital unproductively for 
an indefinite period, when there: was an abundance of other more important work to be 
carried on. 

No. 11 shaft is located near the northeast corner of claim 13144. It has three compart- 
ments, is 419 feet in depth, and has levels opened up at 175, 275 and 400 feet. 

No. 12 shaft is located near the middle of the east half of claim 13142. It has three 
compartments, is 179 feet in depth, and has a level opened up at 159 feet.’ 

Shafts 11 and 12 have been closed down for over a year for the same reason as that 
affecting No. 10 shaft. 


Underground workings consist of :— Crosscuts. Drifts. Raises. 
EAS EN OA Or SGA ne tls ot eee foc ce. 3,220 feet 8,709 feet 578 feet 
PALPINO SLO SHEET oath ccsrn y thopar ie ae sae 250 feet 675 feet 
pate Ode ALA SINE tian terete date acstake) ative: 90: feet 
PATAIN De bea SLA Lit alent a ofctexatatnesie stators 260 feet 250 feet 


3,820 feet 9,634 feet 578 feet 
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Below is given Mr. Robbins’ “Summary of Estimated Ore Reserves” of the. 
Acme based on the results of surface sampling and of underground development. 
An arbitrary allowance of 50 feet has been made for the persistence of ore beyond 
the exposed faces and bottoms in underground workings. In the case of veins which 
have had no work done upon them other than the sampling of surface outcrops, an 
arbitrary allowance of 100 feet in depth for the persistence of these outcrops gives 
an estimated tonnage of 133,840. 


SUMMARY OF ESTIMATED ORE RESERVES. 


| ’ | Value per | Estimated gross 
| ton value Dec. 31, 1915 


| 
Tons | Se0 8) ee ¢ 
NO eV ERs ein ec eau eee OE ee 13,350 7 00 | 93,580 00 
IN Oyen lice! EL Tics etna ati er iecie., woote tose eee ad ome ee Sa3c20) 4 clit So 381,220 00 
NO B5SAVEIN thc user Sr Ree ee eee, | 24,500 Q 25 226 ,630 00 
WortoQ Veli seine ithe? scare setcnn a aa eee eee 551,860 8 09 | 4,465,450 00 
ING aD EXOT cic ee Gee wane tee oe eee ae 14,600 Bins fae 92 900 00 
IN Orgies Bd sO Ge VEINS ora cauen oes aca ie toes eee | 42,770 9-4 ea 479 ,630 00 
Noy 53, and 8A eins cia eect iy een eee | 333 ,970 9 54 | — 3,187,480'00 
No. .o4 seid oa Nay ein Sie ges ity cette ee | 105 ,020 9 88 1,037,170 00 
INOS DOF CIN: ier ats tn eee ae eee | 35,460 G*0ars 213,770 00 
INO OG EV CIN Se cis tarry ihn ee ee 175,440 S Oln4 1,502,730 00 
NO OOF V GIN soa sch es, Pina oo oe ee ee ee ee 57,970 9 88 | 628 690 00 
ING.FODS VEIN, S nds nn oe aire On ene ania 49 ,300 12 47 614,760 00 
NOs 21 AVOUT 2 ore. oG eee write ce ee ae eee 14,000 beetle 59,000 00 
INO 1 Oyen stk 332 -tq eet MRO nee ee oe eet Leer Dt Daa 97,800 00 
NO 83-Velibss cae eoret oe eee Ee ee eee 24,780 5) 80 143,660 00 
Wort Sb SV eii ss cc. bans pia oe eee ee ee 7,200 5 48 39,620 00 
INGOs SO VOL arene ee oh eae et een re Sater 138 ,360 8 67 1,199,840 00 
IN@ISOG. V Glas. Aes See eee RE Re 2,960 | 14 80 43,800 00 
SURIACELV Elis savtis sc wee eae erent ke eee Cae | 133 ,840 11 89 1,592,500 00 
see ee ea 2 i; Se 
1,776,360 9 06 16,100,180 00 


Probably the most important surface exposure upon the Acme is yein 55, the outcrops 
of which may be followed at intervals along the surface for a distance of approximately 
1,500 feet. The eastern end of this showing “for the last 500 feet of length has an average’ 
width of 4.12 feet and earried an average entire of $18.76 per ton. No monk has been done 
upon this part of the vein other than the sampling of the surface outcrops. 

In the vicinity of shafts 10 and 12 it is probable that future exploration work will 
develop ore bodies of importance, and it is also probable that careful search will reveal ore 
bodies upon other, as yet unexplored, portions of the property. 

There is also the probability of the various ore bodies persisting to depths considerably 
below those as yet reached, so the estimate of ore reserves given above cannot be taken as 
final, but must be considered as an indication of much greater values which we may expect 
to be disclosed by future developments. 


There were treated during 1915 in the Hollinger mill 106,486 tons of Acme 
ore. 


Millerton—The Millerton Gold Mines, Limited, has a capitalization of 
$3,000,000.00 divided into 600,000 shares of $5 par value each. The stock, which 
has all been issued, was owned by the Canadian Mining and Finance Co., Limited, 
until May, 1916, when the property was transferred to Hollinger Consolidated 
Mines, Limited. | 

The Millerton claims are three in number, viz., Nos. 13218, 138219, and 13220. 
They are situated in lot 11, con. II, Tisdale township, west and southwest of the 
Hollinger mine. 
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The underground development is as follows: 

On claim 13218—Shaft No. 6 has been sunk to a depth of 394 feet, with levels 
at 55, 150, 250 and 379 feet. A total of 876 feet of crosscutting and 435 feet of 
drifting has been done on the four levels. 

On claim 13220—two shafts have been sunk near the south boundary: No. 7 
170 feet deep with a level of 167 feet; and No. 8, 45 feet deep. 

No work has been done on claim 13219. 

Regarding ore reserves Mr. Robbins says in his report of March 30, 1916, 
recommending the consolidation :— 


Owing to the small amount of underground development which has been accomplished, it 
is not possible to form any dependable estimate of developed ore reserves. 

The sampling in underground workings has shown an average value of $7.08 per ton 
for the ore encountered, and allowing for the persistence of ore for a distance of 50 feet 
from underground exposures, gives 115. 490 tons, with a gross gold content of $818,120.00. 

The surface outcrops indicate 1,480 tons, containing $8 880. 00 for every foot of depth 
to which the veins persist. 

Throughout the territory explored by underground workings, the country has been sub- 
jected to a great crushing action, the rock being fragmental and full of innumerable little 
quartz veinlets with occasional short, well-defined veins of quartz. 

In the crosseut upon the 55-foot level, one section shows an average value of $4.80 over 
a width of 126 feet, and two portions of this mineralized section show a value of $6.30 over 
a width of 22 feet. 

A consideration of the results so far obtained leads to the conclusion that future 
development will show a comparatively large tonnage of ore averaging in the neighborhood 
of $6.50 per ton, and for the purpose of this report we are justified in assuming that 
400,000 tons of ore having an average value of $6.50 per ton. It will be understood that 
these figures are arbitrary assumptions, but they are based upon the data so far collected, 
together wtih reasonable allowances for the persistence of ore below the surface and beyond 
underground exposures. 


Maidens-McDonald—The La Rose Mines, Limited, took an option on the 
Maidens-MeDonald claims in Deloro township and commenced work in February, 
1916. The claims are H.R. 832 and H.R. 926, and lie three-quarters of a mile 
south of lot 7, Tisdale township. 

There are two prospect shafts on the property. At the time of inspection, May 
19th, 1916, both of these were 50 feet deep. It is intended to sink the west shaft, 
which is on claim H.R. 832, to a depth of 125 feet. 

J. C. Nicol, South Poreupine, is doing the work under contract. 


McIntyre-—The McIntyre Porcupine Mines, Limited, has a capitalization of 
$3,000,000.00, divided into shares of $1.00 par value each, all issued. Thirty-one 
thousand dollars’ worth of first mortgage seven per cent. bonds remain outstanding. 
The company controls the McIntvre Extension Company, which was formed to take 
over the property and assets of the Pearl Lake Gold Mines, Limited, and also con- 
trols and is furnishing working capital to the McIntyre-Jupiter Company, which 
now owns the Jupiter mine. 

The following is extracted from the annual report of the company, covering 
operations for the year ending March 31st, 1916 :— 


$779,990.94 in gold bullion was produced during the year, the result of milling 105,758 
tons of ore at an average value of $7.71 per ton. Since the beginning of milling operations 
on the property in 1912 a total of $1,800,241.28 in, gold bullion has been recovered from 
237,891 tons of ore of an average value of $8.10. The operating profit for the year was 
¢ £327 24.04, 
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The development work done is as follows :— 


pa oe Stations) Shafts |Sumps| Drifts ig | Raises  Winzes | Total 
Ber Joe Pelee: i eee a J | ; at | s J 
i 

Total for year ending | | | 

March 31, 1916......| 99.40) 301.60)| 26.20) 4006.5! 1161.7 OSS Ve oe 6584.5 
Total for year prior to! : | 

Arie LO Lb se tosis | 44.7 | 1534.3 | 12.0 | 10260.6; 4821.3) 2194.0) 221.2 | 19088.1 
Total towlater 2a. tae 144.1 | 1835.9 | 38.2 | 14267.1| 5983.0) 3182.9] 221.2 | 25672.6 


5787.3 feet of diamond drilling was also done during the year, making a total of 10,337.4 
feet of holes drilled to date. 

No. 4 shaft is now being sunk from the 600-foot to the 800-foot level. Sixty-five per 
cent. of the ore produced from the property to date has been mined in the workings of this 
shaft. 

No. 5 shaft was sunk from the 400-foot to the 700-foot level. Levels were opened at 
500, 600 and 700 feet and ore bodies have been found on each. The development work at 
this shaft during the year has been very satisfactory. The grade of ore mined has inereased 
from $9.20 on the 400-foot level to $12.62 on the 600-foot and $18.72 on the 700-foot. 

The Mcintyre extension shaft is to be equipped with new hoisting machinery and will 
be the main hoisting shaft for the works north of Pearl lake. It was sunk from 670 feet to 
1,083 feet. A station was cut at 1,000 feet and a pocket station at 1,050. <A crosscut is 
being driven on the 1,000-foot level to connect with the McIntyre No. 5 shaft. On the 
boundary line between the two claims this crossecut passed through an ore body assaying 
$15.30 per ton over a width of 25 feet. 


Operating costs for the year amounted to $4.2783 per ton. The ore reserves 


were estimated to be as follows on March 31, 1916 :— 


Tons. Average Value. Total Value. 
Nos s4eshatty cio css onto tee ae ee 17,970 LOTS $182,570.00 
Nowe shartt,.IN0. 0 Veils &.e nrc ones 107,747 12.60 1,359,097.00 
No. 5 shaft, contact zone ore bodies. 60,851 9.95 605,054.00 
Broken.ore am SEOVESs a cepa ckateas onidiente 15,352 6.54 100,407.00 
201,920 11.12 $2.247,128.00 


The reserves on March 31, 1915, were estimated at 109,693 tons, with an average value 
of $7.79, or a total value of $854,436.00. All development work during the year has been on 
Claim 13307. No attempt has yet been made to develop Claim 15308 or the water lot. 


The mill ran 94.4 per cent. of the possible running time, treating 105,758 tons 
of ore at a cost of 96.8 cents per ton, with a recovery of 95.6 per cent. 

Work on the third or “C” unit was begun in September and completed in 
March. This is a duplicate of units “A” and “B.” The capacity of the mill is 
now 450 tons per day. 

New workshops and a transformer house addition, containing three 200 k.v.a. 
transformers, have been built. 

Two hundred and twenty men are employed at the McIntyre and McIntyre-Ex- 
tension mines. 

The directors and officers are: President, A. M. Hay, Toronto; vice-president, 
Sir H. M. Pellatt, Toronto; J. P. Bickell, Toronto, I. J. R. Muurling, Warrenton, 
Va.; C. B. Flynn, New York; W. J. Sheppard, Waubaushene, Ont.; J. B. Tudhope, 
Orillia, Ont.; secretary, M. P. Van Der Voort, Royal Bank Bldg., Toronto. 

The operating officers are: Mine manager, R. J. Ennis, Schumacher, Ont. ; 
mine superintendent, J. E. McAllister; mill superintendent, A. Dorfman. 
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MelIntyre-Jupiter—The McIntyre-Jupiter Company was formed in 1915 to ac- 
quire the property of the Jupiter Mines, Limited. The new company is controlled 
by the McIntyre Porcupine Mines, Limited, and the latter is furnishing working 
capital for the operations. 

Since November, 1915, construction work has been in progress. A new head 
frame, a sampling house, a power house and a transformer house have been built. 

The sampling house arrangements are as follows :— 

From a 40-ton bin the ore passes over-a Jeffrey travelling grizzly to a 10” by 
20” Allis-Chalmers Blake crusher. A 12-inch bucket elevator delivers it to a Snyder 
sampler which removes 20 per cent. The sample passes through an 8” by 12” 
Mitchell jaw crusher to a second Snyder sampler which takes out a 10 per cent. 
sample. The sample goes to a two-ton steel pocket and thence through a set of 10” 
by 16° Krone rolls. A third sampler then removes 10 per cent. After passing 
through a pocket to dryers, it is delivered to a Sturtevant sample crusher where it is 
split. It then goes through a James sample cutter to a Braun grinder. All rejects 
go to a crushed ore bin. 

The power house contains: One Waterous loco. type boiler and one Jenckes r.t. 
boiler; one Sullivan steam compressor, 14” and 10” by 16”, and two Alley and 
McLennan “ Sentinel” compressors of 750 c.f. capacity each, driven by 125 h.p. 
motors. 

A 3,000-foot track leads from the Jupiter shaft to the McIntyre No. 5 shaft, 
whence the Leschen tramway will carry the ore to the McIntyre mill. R. J. Ennis 
is manager, and 33 men are employed. 


North Thompson——The North Thompson Associated Gold Mines, Limited, 
have been actively developing their mine near Timmins, and have been successful 
in finding several very promising ore-shoots. 

A three-compartment shaft has been sunk to a depth of 310 feet and levels 
opened at 50, 100, 200, and 300 feet. The drifting and crosscutting done to the end 
of the year was approximately as follows :— 

On the 50-foot, less than 50 feet of work. 

On the 100-foot, north of shaft a total of about 400 feet and south of shaft 
have worked to a point 400 feet distant from the shaft. 

On the 200-foot, to points 250 feet north and 440 feet south, with considerable 
intermediate crosscutting. 

On the 300-foot, 270 feet of drifting to the north-east and 280 feet of drifting 
to the south. 

The head frame was completed during the year and the plant increased by the 
addition of a 130 h.p. Robb-Mumford boiler and a 1244” by 15” double-drum Flory 
hoist. | 

The directorate consists of: Chairman of board, F. 1. Hamilton, Austin Friars, 
London, Eng.; directors, E. T. McCarthy, London, Eng.; Hdward Hooper, London, 
Iing.; managing director, Dr. J. M. Bell, Montreal. Canadian office, Dominion 
Express Bldg., Montreal. 

From 40 to 45 men are employed. N. J. Evered, Box 189, Timmins, Ont., is 
manager. 
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Porcupine Crown.—The Porcupine Crown Mines, Limited, produced gold in 
1915 to value of $613,565.43, after deducting the Mint charges. 

The main shaft has been extended to the 500-foot level and the 600 and 700- | 
foot levels are being opened from a winze. A total of 4,569 feet of development 
and prospecting and 2,616 feet of diamond drilling was done. 

The length of ore shoot found to date on the several levels is as follows: 
100-foot, 465 feet; 200-foot, 1,062 feet ; 300-foot, 1,189 feet; 400-foot, 1,097 feet; 
500-foot. 500 feet; 600-foot, 20 feet; 700-foot, 30 feet. 

The reserves are given as 150,000 tons with an approximate value of 
$1,250,000.00. 

The mill treated 41,326 tons of ore during the year, having an average value 
of $1-£.46 per ton, and 5,093 tons of tailings from the first amalgamation mill, aver- 
aging $3.15. The average extraction was 97.70 per cent. for the ore and 85.77 for 
the tailings. One hundred and twenty men were employed. Costs were as follows :— 


Cost per ton 


milled. 
Mining, development, exploration and underground ........ $121,242.54 $2.93 
de Kani fhstoratswaleloci pee nAeUeObNONSS Veer geertrt howe Opiates eh ocr net ce ctes ea Se 13,482.50 320 
METER" OP OFS LIOIIS “ioe vista te tates a tictats oe otal oon Lal vhs oe he tos eae eet Rae 45,036.48 1.09 
Power, heatvand. Maintenances... 5 sie. ot stele ee apatite eee enaenes 50,935.07 1.23 
Mirie, - PenerAal 2 Ox POlsee erdete into 4tece el ticks lie a nas ote eerie eee dee mean 21,394.81 2 
Administration, depreciation, insurance and taxes ......... 25,870.88 625 
fighter oy ee Peay std at grt Satis eel Koma O $277,962.28 $6.72 
Talings, handlino and reatmentes a «sinister oysters cee 4,954.60 ag 
$282,916.88 
Totaliaverace: Cost: per Tompmilled Mire. s wo Rptereserkeiensttes aang totes ake tL oy maes eee $6.095 


The. officers and directors of the company are the same as for the Crown Re- 
serve Mines. M. W. Summerhayes is resident manager and A. 8. Crowe, mine fore- 


man. 


Porcupine Imperial—The Porcupine Imperial Mining Company, Limited, 
worked from June to November, 1915, on claim H.R. 950 in the northern part of 
Deloro township. This prospect had been idle for some three or four years. 

The shaft is, as before resuming work, 112 feet deep. On the 100-foot level 
about 370 feet of crosscutting and drifting was done in 1915, making a total of 
approximately 500 feet on the level. 

The machinery consists of a 40 h.p. boiler, a 3-drill compressor and a 6” by 
8” hoist. 

Harry L. Taylor, 402 McKinnon Building, Toronto, is president and manager 
of the company. Nine men were employed under mine foreman Robert Sloan. 


Porcupine Miracle-—The Porcupine Miracle Mining Company, Limited, 
worked their mine in Langmuir township until December Ist, 1915. No. 2 shaft 
was sunk to a depth of 200 feet. On the 105-foot level 300 feet of drifting was done 
and on the 200-foot level a station was cut. No. 4 shaft was sunk to 70 feet and a 


shaft-house built above it. 
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The manager reports that the crushing capacity has been increased and the 
cyanide plant completed. | 

The officers of the company are: President, H. Burton Ransom; vice-president, 
Wm. S. Mohr; secretary and general manager, George J. Miller, Box 518, South 
Porcupine, Ont.; treasurer, H. 8. Bryant; director, Thomas Wright. 


Porcupine Vipond.—Porcupine Vipond Mines, Limited, has an authorized 
capital of $1,500,000, divided into shares of $1.00 par value each. At the end of 
1915, 900,000 shares were outstanding. 


The fcllowing is extracted from the annual report of the company covering the 
operations for the calendar year 1915 :— 


EXPLORATION AND DEVELOPMENT. 


The drifts on the 200-foot level were extended to the west limits of the north 
Vipond lot and the continuation of the ore-bearing zone proven to the boundary of 
the property. 

A vertical two-compartment winze was sunk 220 feet from the 300-foot level 
and stations were cut at both the 400 and 500-foot points. The winze has been 
equipped with a cage and exploration work started on both the 400 and 500-foot 
levels. These levels will be extended to a point under the main working shaft and 
a connection made with it. 

A summary of the work done to date follows :— 


PrmortolOl ome Durie 9 Lb; Total to date. 


PO. tee PAISU Paeeare a sataiaisces wate 795.0 381.5 1176.5 
WD CAE UL Oa ete tee tera wisps eisko ele 6 os 2902.4 LOS 4101.8 
ROTO SSCU TIL Mee, sl phoney. elaine ein oa ae se ee 1757.0 218.6 1975.6 
5454.4 ft. AT 99-OF£E. 7253.4 ft. 
BaD eR TVLCSTy CUPAd UT Metaea Sone ly ous, nc sone Mone Stale ecee sie ede eae sake '= 6 524.0 ft. 524.0 ft. 
PRODUCTION. 


The mill has been in continuous operation during the vear.. The installation 
of a 6-foot Hardinge ball mill to replace one of the 414-foot units and the building 
of a storage bin for the crusher resulted in increasing the capacity of the mill from 
3,000 to 4,000 tons per month. 

35,899 tons of ore were treated in the mill, with the following results :— 


Cold roullionspronuced,: BLO7 5-0. MNC, Ota vine Nepeur ec iss/4 orgie Siw ee aye bs $247,598.56 
Silver bullidneprodugedial.4 oor. MRC 9O Zicngcsrtcc eo ele bus Riele aiatete veo VA3°73 
OUI ALO LOCO VOLEC 4 Wages sa sorg oo ,0. fv o5 epedsgeay Same Ce Bin senate thos wide 248,312.29 
ROpelavel LG aU pte Peb ALI Sy talare sestures satitapiom din oko aoa: over e rwrt biln’s ais '6,'0 21,355.13 
CPE GSS VEL GAO Lata TO at COC LEO iis cok sels heed oe PCE enone ko haco sad athe lee wlleters 269,667.42 
Mmor aves Vale Dora lry POOL tui. ckideslenetatel so) o50 aunts retype eh ae 4d whe 6 7.51 
LAs SROUELONe PLEA LCs (UaILLITO Sip euresert sed oe a: ofeae deere 6 ace eiele 5 yew’ 9 
BECOVEEY Ser. I0t10, INTL OCrsaciecre, w spose see Tee! x vieiexs oe syetee ae albedo sles 6.92 
Tree Ae 1 Che TOT ala b VOU erie rie wim pil ordi nein tal dew sorb oom eager arene guerets 92.1 per cent. 


The tonnage milled was drawn from the following sources: Stopes, 31,598 


tons; development, 4,077 tons; dump, 224 tons; total, 35,899 tons. 
8 B.M. 
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ORE RESERVES. 


The ore reserves on December 31st were 90,000 tons, valued at $587,280.00, of 
which 17,130 tons valued at $93,000.00 were broken and stored in the stopes. 

The officers and directors are: President, Henry H. Ward; vice-president, H. 
A. Poillon; vice-president and treasurer, Chas. C. Dickson; secretary, H. F. Karst ; 
all of New York; manager and director, C. H. Poirier, Schumacher, Ont. ; directors, 
R. T. Shillington, Haileybury, and D. I. Jackson. 

H. W. Heine is superintendent and F. J. Young, mine foreman. Seventy-five 
men are employed. 


Premier-Langmuir—Vhe Premier-Langmuir Mines, Limited, own six claims, 
Nos. P 1307 to P 1312, situated on the Night Hawk river, near and adjoining the 
southern boundary of Langmuir township. 

The geology of the township was described by A. G. Burrows in Vol. XX, 
Part 11, Report of the Ontario Bureau of Mines. 

Work was conducted on these claims during part of 1915. ‘Two prospect shafts, 
20 and 70 feet in depth, have been sunk and a tunnel has been driven 100 feet on a 
vein of barite. Tigh silver values are said to.have been obtained from parts of the 
vein. 

A tramway, 2,400 feet long, has been built from the mine to the river, and four 
40-ton scows have been completed to carry barite to Connaught Station. 

The officers of the company are: President, J. A. McIntosh, Toronto; secretary- 
treasurer, J. B. Aikenhead, London; directors, A. B. Greer, J. W. Cawrse, A. E. 
Somerville, Geo. McBroom, Fred Rumble, R. H. Cullis, all of London, Ont. Charles 
W. Dalby, Connaught, Ont., is manager. 


Schumacher.—Uhe development work done during 1915 at the mine of the 
Schumacher Gold Mines, Limited, Schumacher, Ontario, was as follows :— 

The three-compartment shaft sunk to 624 feet. 

Crosscutting amounting to 1,086 feet on the 300-foot, 400-foot and 600-foot 
levels. 

Drifting amounting to 436 feet on the 300-foot and 400-foot levels. 

Raising amounting to 2935 feet above the 100-foot and 200-foot levels. 

On the 500-foot level a station was cut. 

The 150-ton cyanide plant with counter-current decantation was started on 
September Ist, 1915, and up to the end of the year 9,240 tons had been treated. 

The following buildings were also completed during the year: Crusher and 
conveyor building, assay office, refinery, change house and an addition to the power 
house to contain a 100 h.p return tubular boiler and a 744 ¢.f. cross compound 
compressor. An office building is being constructed. 

The costs per ton of ore treated for the month of December are given as fol- 
lows: Mining cost, $3,533; milling cost, $0.997; total cost, $4.53. These figures 
do not include any allowance for depreciation. 

The officers of the company are: President, F. W. Schumacher, Columbus, O.; 
vice-president, John B. Holden, Toronto; manager, Joseph C. Houston, Schu- 
macher, Ont.; mine foreman, Maurice Hastie; mill foreman, Robert C. Coffey. 
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Mr. Houston resigned in February, 1916, and was succeeded by S. A. 
Wookey as manager. 
About 90 men are employed. 


Triumph.—Triumph Mines, Limited, bought the property consisting of four 
claims, in lots 8 and 9, concessions 1 and 2, Tisdale township, formerly known as 
the “ Success Gold Mines.” The new company commenced work in December, 1915, 

On March 1st, 1916, a shaft inclined at 62 degrees had been sunk 117 feet and 
about 100 feet of drifting and crosscutting had been done on the 100-foot level. 

The equipment consists of a 60 h.p. locomotive type boiler, a two-drill com- 
pressor, and a 6” by 8” Jenckes hoist. 

The underground work is done by E. 8. Henley and H. 8. Badger under con- 
tract. Eighteen men are employed. 

The officers are: President and general manager, Harvey L. Holmes, Box 10, 
Schumacher, Ont.; secretary and treasurer, N. Nelles, Auburn, N.Y.; directors, 
J. H. Young, Auburn, N.Y.; Fred W. Thomas, Buffalo; James R. Roaf, Toronto. 
Head office, Daily Star Building, Toronto. 


Dundonald and Clergue Townships 


Alexo Nickel Mine-—The Alexo Mining Company, Limited, operated its nickel 
mine continuously in 1915. The company owns five claims in Concession 3, Clergue 
and Dundonald townships, near Porquis Junction on the T. & N. O. Ry. All mining 
to date has been done on the N.E. 14, S. 1%, Lot 1, Concession 3, Clergue township. 

Two levels have been opened—the 75-foot and the 125-foot. Part of the ore 
above the first level has been stoped out to surface, leaving an open pit through 
which the hoisting is done. A winze connects the first and second levels. The ore 
body on the first level averages 20 feet in width for a distance of 170 feet and on 
the second level 3% feet for a distance of 100 feet. 

The officers of the company are: President, treasurer and manager, Captain 
Hi. F. Pullen, Porguis Jct., Ont.; directors, G. H. Hanning, Toronto; Alex. Kelso, 
Kelso, Ont.; Frank Pullen, Toronto; Captain C. W. Allen, Toronto; mine foreman, 
Wm. Dunmead. Captain Pullen left in February to go on active service and was 
succeeded by Wm. Anderson as manager. 

From 20 to 25 are employed. 11,923 tons of ore were shipped in 1915 to the 
Mond smelter at Coniston. 


Timagami Forest Reserve 


Golden Rose-—The Golden Rose Mining Company, Limited, worked from 
March until December, 1915, on a claim situated on the east shore of Emerald Lake, 
Timagami Forest Reserve. The work done consisted of trenching, opencutting and 
sinking test-pits. A 6-foot Hardinge Mill and amalgamating plates were used for 
extracting the gold. About 8 men were employed. 

The officers of the company are: President and manager, Edward J. Townsend, 
North Bay, Ont.; treasurer, James Townsend. 
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Rand Syndicate—The above syndicate has been doing some opencutting on 
claim T.R. 3187 in the township of Strathy about three-quarters of a mile south of 
Cedar lake in the Timagami Forest Reserve. Shipments of iron pyrites started 
in the early part of 1916. 

A. W. Jackson, 853 Ellicott Square, Buffalo, N.Y., is in charge. 


Silver Mines of Cobalt and Vicinity 


Adanac.—The Adanac Silver Mines, Limited, commenced work in June, 1915, 
on the property formerly known as the Pan-Silver in the southeastern part of Cole- 
man township. 

There are two shafts—the north or Calumet shaft, 200 feet deep, and the south 
or Patterson shaft, 226 feet deep. The new company did 375 feet of drifting east 
of the Calumet shaft on the 200-foot level, making a total of 425 feet of drifting to 
the east of the shaft. This shaft was then abandoned and a winze started from the 
200-foot level of the Patterson shaft at a point 85 feet northeast of the shaft. On 
the day of last inspection (January 12th, 1916), this winze was 42 feet deep. 
Fifteen men were employed under superintendent A. W. Grierson, Cobalt, and mine 
captain Isaac E. Mosure. 

The directors of the company are: President, Burr E. Cartwright, Toronto ; 
treasurer, J. P. Bickell, Toronto; secretary, D. A. McArthur, Toronto; J. J. Calvin, 
Toronto; P. M. Bushnell, New York. 


Aladdin.—The Aladdin Cobalt Company, Limited, continued to operate the 
Chambers-Ferland mine in 1915. 

Only No. 4 shaft, which is west of the railway, is now worked. About 1,800 
feet of development work was done during the year. A winze, near the west bound- 
ary of the claim, has been sunk to a depth of 103 feet below the 350-foot level and 
levels opened at 76 feet and at the bottom. High-grade ore has been encountered 
on both levels of the winze. 

A new hoist house is being built, and a 10” by 12” double-drum Flory hoist 
will be used in future. 

The officers of the company are: President, Major Conrad Jorgenson; secre- 
tary-treasurer, F. F, Fuller; directors, Major Chas. Gold, Dennis Herbert, H. B. 
Sedgwick, all of London, Eng. There is also a Canadian board consisting of R. T’. 
Shillington, C. A. Richardson and Arthur Ferland, all of Haileybury, with Alex. 
Fasken. of Toronto, secretary. J. A. McVichie, Cobalt, is manager. About 45 men 
are employed. 


Alevandra.—The Alexandra mine on Diabase mountain, Cobalt, was leased by 
Sydney Smith, of Haileybury, and associates, from the owners, the Canadian Gold 
and Silver Mining Company. The lessees worked from October, 1915, to March 1st, 
1916. ‘The work was done from the 300-foot level and consisted of approximately 
300 feet of drifting, 50 feet of crosscutting and 70 feet of raising. 


Beaver.—The Beaver mine is situated in the southeastern part of Coleman 
township and is owned by the Beaver Consolidated Mines, Limited. The officers: 
are: President and general manager, Frank L. Culver, Toronto; vice-president, 
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C. C. James, Ottawa; secretary-treasurer, H. IE. Tremain, Toronto. The board of 
directors consists of the above-mentioned gentlemen and also F. L. Lovelace, W. 'T. 
Mason, W. EK. Stevenson, and F. C. Finkenstaedt. J. W. Moffett, Cobalt, is mine 
superintendent. The head office is 810 Lumsden Building, Toronto, Ont. 

Development work done during the fiscal year ending February 29th, 1916, 
consisted of: Drifting, 3,077.5 feet; crosscutting, 808.5 feet; raising, 848.5 feet; 
sinking, 476.5 feet; total, 5,211.0 feet. Stoping amounted to 8,480.5 cubic yards. 

The main shaft is now 1,400 feet deep and stations have been cut at the 900 
and 1,200-foot levels. It is intended to continue sinking until the lower edge of the 
diabase sill is reached; this contact has been determined by diamond drilling to be 
approximately 1,670 feet below the surface. 

The mill is now treating from 125 to 150 tons a day; 30,093 tons of ore were 
treated during the year, producing 474 tons of concentrates which yielded 349,900 
ozs. of silver. The total recovery of silver for the year was 746,310 ozs. 

Two dividends of 3 per cent., or $60,000 each, were paid in 1915. 

The company is now carrying out exploratory work on the McKane claim of the 
Kirkland Lake Gold Mines, Limited. Further mention is made of this work in the 
description of the mines of the Kirkland Lake area. 


Bujfalo.—The following information is taken from the tenth annual report of the 
Buffalo Mines, Limited, covering operations for the year ending April 30th, 1916. 


The progress underground was as follows:— 


Raising. Drifting. Stoping. 
LS TLIOV.Gl dae AR roi ee neice Sewiae eee SOSLt. 128i. BURLOon Clee Et. 
GANG A SBN ER UTES PPE igh AN Tinks Stak ag ea 268 950 £12,598 
PCr OVE ery eee teers yet alancene Greadceue 300 480 123,271 
AIC AM SELES G24 OS ae ne ta nei SO a ect, A 30 70 25,615 
Sled Resa LO A ARR Sl ek oe ie ee mer 30 OO Ribteee Semraier coe sc: 
SINGER Re OF Pos reine a atone Ea a 1 A ee eet 708 1,788 291,636 


Totals to date are,—for shaft sinking, 2,009 feet; for drifting, 18,486 feet; for stoping, 
2,657,542 cu. ft. 

The mill treated 37,152 tons of milling ore and 1,005 tons of sand and slime tailings, or 
a total of 38,157 tons treated. Of this amount, 30,079 tons, averaging 19.8 ozs. of silver 
per ton, were treated by wet concentration and yielded 431,512 ozs. silver, while 8,078 tons, 
averaging 25.46 ozs. of silver per ton, were treated by combined concentration and oil flota- 
tion with a recovery of 197,601 ozs. The cyanide plant treated 6,340 tons of slime averaging 
10.54 ozs. of silver per ton and 55,161 ozs. were recovered. The total recovery in mill and 
cyanide plant was 684,274 ozs. 

The total production of silver for the year was 705,055 ozs. 

Experiments were conducted with a 50-ton oil flotation plant using the Callow process. 
The results obtained were so satisfactory that a 600-ton flotation plant is to be built. 

The officers and directors are:—President, Charles L. Denison, New York, N.Y.; vice- 
president, Robt. W. Pomeroy, Buffalo; 2nd vice-president, Harland B. Crandall, New York; 
secretary and treasurer, George C. Miller, Buffalo; director, Albert W. Johnston, New York. 
Tom R. Jones, Cobalt, Ont., is general superintendent. 


Calumet and Montana.—The Calumet and Montana Consolidated Mining Com- 
pany, Limited, commenced work in September, 1915, on the property in Coleman 
township formerly known as the Cyril Lake or Airgiod. This claim has not been 
worked since December, 1912. 

On the date of the last inspection (January 10, 1916), development work done 
consisted of a two-compartment shaft 225 feet deep and the following drifting and 
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crosscutting: On the 45-foot level, 50 feet to the east of the shaft; on the 90-foot 
level, 148 feet to the west; on the 150-foot level, 30. feet to the north, 110 feet to. 
the northeast and, 60 feet to the southwest; on the 220-foot level, 120 feet to the 
north and 55 feet to the south. All the work done in 1915 was on the 90-foot level. 
The number of men employed was 9. 

The officers of the company are: President, H. O. Oswald, Minneapolis, Minn. ; 
secretary, C. A. O’Leary, St. Paul, Minn.; directors, C. V. Patterson, St. Paul, 
Minn.; W. W. Sloan, Toronto, Ont.; W. G. Weichel, M.P., Waterloo, Ont.; and 
superintendent, G. G. Thomas, Box 227, Cobalt, Ont. 


Casey Cobalt.—The Casey Cobalt Mining Company, Limited, worked their 
mine in Casey township continuously in 1915, 

The ore produced in 1915 came from the 180 and 210-foot levels of No. 3 shaft 
and from the second and third levels of Ne. 6 shaft. Diamond drilling has been 
done from both the 180 and 210-foot levels of No. 3 shaft. 

At the time of last inspection, February, 1916, all work on the western claim 
and in the old workings had ceased and only No. 6 shaft was in use. Ninety-three 
men were then employed. 

The officers are: President, W. R. P. Parker; vice-president, J. P. Watson; 
secretary, W. W. Perry; all of Toronto. The head office is at 1514 Traders Bank 
Building, Toronto. John W. Shaw, New Liskeard, is mine manager, and Wm. 
Hooper, mine foreman. 


Casey Mountain —The Casey Mountain Cobalt Mining and Development Com- 
pany, Limited, own a mining claim in lot 6, concession IT, Casey township. 

The property was visited on May 25th, 1915, and at that time the No. 1 shaft 
was 135 feet deep and 90 feet of drifting had been done on the 50-foot level. No. 2 
shaft was 160 feet deep and 30 feet of drifting had been done on the 90-foot level. 
The manager writes that since that date about 75 feet more sinking has been done. 
The machinery consists of a 6” by 8” Jenckes hoist and, a 50 h.p. boiler. 

The operating company was the Casey Mountain Syndicate, Regina, Sask. 

‘he officers of the Development Company are: President and manager, R. G. 
Williamson, Regina, Sask.; vice-president, James Thompson, M.P.P.; secretary, 
W. A. Staples, 115 Stair Bldg., Toronto, Ont. 


Casey Seneca.—The Casey Seneca Silver Mines, Limited, commenced work in 
July, 1915, on a claim situated in lot 6, concession VI, adjoining the Casey Cobalt 
mine. 

A shaft, 374 feet deep was sunk, and by February 1st, 1916, 244 feet of cross- 
cutting had been done to the east and 256 feet to the west of the shaft on the 345- 
foot level. John N. MacGuire is doing the work by contract and has 19 men 
employed. 

The officers are: President, S. Harry Worth, Philadelphia, Pa.; consulting 
engineer and managing director, W. E. Segsworth, Toronto; secretary-treasurer, R. 
I’. Segsworth, Toronto; mine manager, A. C. Bailey, Cobalt. The head office is at 
103 Bay Street, Toronto. 
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Cobalt Comet.——The Cobalt Comet mine, formerly known as the “Drummond,” 
was worked during the first half of 1915 by the Cobalt Comet Mines, Limited, under 
the management of Mr. E. V. Neelands. The stock of this company is owned by 
the Caribou Cobalt Mines Company. 

In July, 1915, the Kerr Lake Mining Company acquired control of the stock of 
the Caribou Cobalt Mines Company, and since that date have been carrying on the 
work principally above the 100-foot level. 

Some 30 men are employed. Robert Livermore is manager. 


Cobalt Reduction Company.—The mill of the Cobalt Reduction Company, 
Limited, ran for 96.8 per cent. of the possible time in 1915, six days being lost for 
lack of power. The stamp duty averaged 2.44 tons per 24 hours. 97,133 tons of 
ore were milled containing 2,305,900 ounces of silver. The extraction from the 
milling ore and slime treated was 86.51 per cent. The ratio of ore milled to con- 
centrate produced was 55.83 to 1. 

The cyanide plant was started on April 26th, 1915, and ran continuously for 
the balance of the year. The average daily tonnage cyanided was 135.1. 

The chief change made in the practice at this mill is that all the table concen- 
trates are now reconcentrated. The low-grade portion of the re-treated concentrate 
is passed through the cyanide plant (after sliming in a tube mill) with the slime 
from the mill tailing. 

The company is controlled by the Mining Corporation of Canada, Limited. 
M. I. Fairlie, Cobalt, is mill superintendent. 


Columbus.—W ork was resumed in April, 1915, on the property of the Columbus 
Cobalt Silver Company, Limited, which had lain idle since September, 1914. 

No. 2 shaft was sunk to a depth of 415 feet and the third level opened at 400 
feet. On this level 300 feet of drifting and crosscutting was done to the north and 
70 feet to the east of the shaft. Seven men were employed. Work was discontinued 
in January, 1916. 

The officers of the company are: President, E..L. Woodward, Pittsburg, Pa.; 
secretary, J. L. Lawson, Toronto; manager, George E. McDonald, Box 64, Giroux 


Lake, Ont. 


Coniagas.—The Coniagas Mines, Limited, with an authorized capital of 800,000 
shares of $5.00 par value each, owns and operates the Coniagas mine at Cobalt and 
also owns the issued capital stock of the Coniagas Reduction Company, Limited. 

The following report covers the operations of the mine for the fiscal year ending 
October 31st, 1915 :— 

The concentrating mill was operated for 98.83 per cent. of the possible time. 
Total tonnage milled was 55,437, or an average of 3.02 tons a stamp for 24 hours. 
Mill heads averaged 23 ounces per ton. 
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Development work done during the year and the total work done to date are 
given below :— 


For year ending ‘Total to Total to 
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The total ore reserves are estimated as follows :— 
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Allowing 20 per cent. for possible over-estimation leaves an ore-reserve on October 
dist, 1915, of 10,315,504 ounces. 

The average force at the mine for the year was 141 men. 

During the year the company earned the title to claims C 1030 and C 1141 on 
the Gillies Limit and also acquired the Agaunico mine in lot 15, concession 1, Bucke 
township. 

A eanvas-table plant was completed and put in operation on October 5, 1915. 
This is housed in a building 60° by 70’, and treats 70 tons of 6-ounce slimes per day. 

A 6-ton cyanide plant with Butters filter and Dorr agitation is being con- 
structed. This will treat decomposed material which will be diverted at the head of 
the mill and also the concentrates from the canvas-table plant. 

The officers of the company are: President and general manager, R. W. Leon- 
ard, C.H., St. Catharines; vice-president, Alex. Longwell,. Toronto; assistant to the 
president and director, R. P. Rogers, Cobalt; secretary-treasurer, J. J. Mackan, St. 
Catharines; directors, F. J. Bishop, Brantford, and Welland D. Woodruff, St. 
Catharines. 

Major Rk. P. Rogers, who has been superintendent of the mine for some years, 
left for overseas service in command of No. 1 Tunnelling Company. Fraser D. Reid 
is now in charge as superintendent. 


Crown Reserve-—The Crown Reserve Mining Company, Limited, capital 
2,000,000 shares of $1.00 par value each, operate the Crown Reserve and Silver Leaf 
claims near Cobalt, and employ about 140 men. 

The officers are: President, John W. Carson; 1st vice-president, W. I. Gear: 
2nd vice-president, J. G. Ross; secretary and treasurer, James Cooper; assistant 
secretary-treasurer, John Reid; general manager, S. W. Cohen; resident manager, 
H. J. Stewart, Giroux Lake, Ont. 

Production for the year ending December 31st, 1915, aomunted to 657,395 
ounces of silver. This makes the total production of this company to date 19,086,536 
ounces. The cost per ounce for the year was 45.01 cents distributed as follows: 
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Mine operation cost, 25.48 cents; smelting and milling cost, 16.58 cents; other 
costs, 2.95 cents. 

Development work in 1915 amounted to 3,387 feet. This consisted of 214 feet 
of sinking and raising, 1,976 feet of drifting and 1,197 feet of crosscutting. Total 
mine development to date amounts to 29,586 feet. 

The Drummond Fraction of Cobalt Comet claim was worked until August 1st, 
1915, in conjunction with the Kerr Lake Mining Company, Limited. 

The Crown Reserve has acquired control of the Globe Consolidated Lease In- 
corporated Company. The latter will operate a producing gold mine in Trinity 
county, California. 


Dominion Reduction Company Customs Mill—The Dominion Reduction Com- 
pany, Limited, operated their 40-stamp mill near Cobalt throughout the year. The 
ore treated came from the Crown Reserve, Kerr Lake, Cobalt Comet and Drummond 
Fraction mines. About 60 men were employed at this mill. 

The officials of the company are: President, D. M. Steindler, New York; vice- 
president, M. B. Davis, Montreal; secretary, Eugene L. Steindler, Cobalt; manager, 
A. G. Kirby, Cobalt; assistant manager, P. L. Blodgett, Cobalt. 


Genesee—The Genesee Mining Company, Limited, was formed in 1915 to 
prospect the 8. W. 14 of the 8. 14 of lot 9, concession I, Bucke township. This 
claim was acquired under a six-year lease from the United States Cobalt Mining 
Company. 

Work began in the early part of 1916. The property was visited on March 17th, 
1916, when the shaft was 60 feet deep with sinking in progress. <A drift extends 35 
feet to the north of the shaft on the 55-foot level. A 10” by 12” Jenckes engine is 
used for hoisting. Eight men were employed at the time of inspection. 

The directors of the company are: President, Ralph H. Gorsline, Rochester, 
N.Y.; vice-president, — VanZant, Rochester, N.Y.; secretary and treasurer, Alex. 
Russell, Rochester, N.Y.; A. A: Amos, Toronto, Ontario; manager, Leonard F. 
Steenman, Cobalt, Ontario. 


Glen Lake.—The Glen Lake Mines, Limited, is working the Foster under lease 
from the Foster Cobalt Mining Company, Limited. 

Some drifting and stoping has been done on a vein on the 50-foot level of the 
110-foot, or north shaft. 

On the 210-foot level of the No. 5, or main, shaft, a crosscut about 1,600 feet 
long has been driven northwest from the shaft beneath Glen lake. This crosscut 
started in Keewatin, then passed into diabase and finally into slate. A winze is being 
started near the face of the crosscut. Fourteen men are employed. 

A joint survey of the bed of Glen lake has been made by the Glen Lake, Penn- 
Canadian and Bailey companies. 

The officers are: President, C. B. Flynn, New York; secretary and treasurer, 
M. P. Van der Voort, 13 Wellington Street East, Toronto; manager and assistant 
treasurer, Thos. J. Flynn, Haileybury. 


1916 Mines of Ontario 111 


Hudson Bay.—The Hudson Bay Mines, Limited, did no work at their No. 1 
mine in 1915, but continued exploration at the No. 2 workings situated on the east 
side of the T. & N. O. Ry. south of the McKinley-Darragh mine. Fourteen men 
were employed. 

During the year ending August élst, 1915, the work done consisted of: 345 
feet of drifting and crosscutting on the second level; 399 feet of drifting and. cross- 
cutting on the third level; 16 feet of sinking and 77 feet of raising. 

The total footage driven at the No. 2 mine of this company to August 31st, 


1915, was as follows :— 
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The directors are: President, George Taylor; vice-president, A. A. McKelvie; 
S. 8. Ritchie, T. McCamus, D. M. Ferguson, J. J. Grills, all of New Liskeard; C. L. 
Sherrill, Buffalo, N.Y.; secretary-treasurer, F. L. Hutchinson, New Liskeard. 
Arthur H. Brown, South Porcupine, Ont., is manager. 


Kerr Lake-—Vhe Kerr Lake Mining Company of New York owns all the stock 
(600,000 shares of $5.00 par value) of Kerr Lake Mining Company, Limited, of 
Ontario, 150,000 shares of Wettlaufer Lorrain Silver Mines, Limited, and 200,000 
shares of Kerr Lake Majestic Mines. In July, 1915, 837,400 shares of Caribou 
Cobalt Mines Company were acquired. The latter was the holding company for the 
Cobalt Comet or Drummond Mine and the acquisition of this stock gives the con- 
trol of 70 acres adjoining the Kerr Lake claim. 

The officers are: President, Adolph Lewisohn; vice-president, Sam A. Lewi- 
sohn; secretary and treasurer, EH. H. Westlake; mine manager, Robert Livermore, 
Box 929, Cobalt, Ont.; mine foreman, Wm. Beeton, Giroux Lake, Ont. The New 
York office is at 61 Broadway. 

Development work-for the fiscal year ending August 31st, 1915, amounted to 
4,226 linear feet. This consisted of: Drifting, 1,996 feet; crosscutting, 2,104 feet; 
raising, 59 feet, and sinking, 67 feet. 

The southeastern part of the Kerr Lake claim is being prospected from No. 3 
‘shaft, which is 340 feet deep. On the sixth or 320-foot level drifts were extended 
east and west on a strong vein. About 400 feet northwest of the shaft a winze is 
being sunk from the sixth level on a vein in the Keewatin below the diabase sill. 
At 50 feet below the collar of the winze 74 feet of drifting has been done. From 
this same vein on the second level of No. 3 shaft a crosscut was driven through the 
south central part of the property to the south boundary. The results of the pros- 
pecting from this shaft in both diabase and Keewatin have so far not been encour- 


aging. 
The largest amount of development work from the main or No. 7 shaft was done 
on the 140-foot level. As a result of this work the ore reserves in two of the veins 


are maintained at nearly the figure of the preceding year. 


112 Bureau of Mines No. 4 


During the year 47,436 tons were hoisted at a mining cost of $4.15 per ton. Of 
this tonnage 38,286 tons was ore and 9,150 tons waste. The production amounted 
to 2,036,962 ounces of silver at a total cost of 21.45 cents per ounce. This cost is 
made up as follows: Mining and development cost, 9.67 cents; shipment and treat- 
ment charges, 11.09 cents; administration and general cost, 0.69 cents. 

The ore reserves on September 1st, 1915, were estimated to contain 4,172,400 
ounces of silver. 


La Rose Consolidated—La Rose Consolidated Mines Company owns the 
entire capital stock of La Rose Mines, Limited, The Lawson Mines, Limited, Violet 
Mining Company and 7,262 shares of University Mines, Limited. 

The officers and directors are:—President, D. Lorne McGibbon, Montreal; 
vice-presidents, Shirley Ogilvie and Edwin Hansen, Montreal; secretary and treas- 
urer, Stephen J. LeHuray, Montreal; E. W. Nesbitt, Woodstock, Ont.; W. A. Black 
and Victor E. Mitchell, Montreal; W. M. Dobell, Quebec; manager, R. B. Watson, 
Cobalt. The Montreal office is at 201 Inspector St. 

The underground work done in 1915 was as follows :— 
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At the La Rose mine the main work of the year was the exploration of the 
Extension claim on the west side of the Cobalt lake fault. All the ore heretofore 
found in the La Rose mine has been on the east side of the fault, where the depth 
of conglomerate is 150 feet or less. On the west or downthrow side of the fault 
there is about 400 feet of conglomerate, and to explore this area a new shaft, 407 
feet deep, was sunk to the contact, and a level established at 350 feet. On this 
level 2,225 feet of crosscutting has been done, but to date no ore of value has been 
encountered. 


Lawson 


One hundred and fifty-one thousand ounces of silver were produced during the 
year. Underground prospecting is still being carried on with a small force. 


Princess 


The company did not operate this mine, but it was worked under lease from 
May to November, 1915, on a 25 per cent. royalty basis by Sydney Smith and 
R. T. Walker, of Haileybury. The lessees shipped some ore, the greater part of 
which came from the party wall between the Princess and Right-of-Way. 


University 


A total of 1,479 tons of ore, averaging 17.42 ounces, was sent to the concen- 
trator from this mine. 
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The production of silver for the year amounted to 1,135,142.87 ounces, the 


net value of which was $526,996.77. 


ounce and the net selling price 50.88 cents per ounce. 


9 2 
Qt. 


was $230,66 


The cost of production was 31.64 cents per 


The net profit on production 


The only high grade ore at present in sight is a small amount contained in 
pillars in the La Rose mine. 


T. J. Harwood is mine superintendent. 


the La Rose and John Bunclark mine captain of the Lawson. 


Joseph B. Fyfe is mine captain of 


McK inley-Darragh-Savage-—The McKinley-Darragh-Savage Mines of Cobalt, 
Limited, during 1915 recovered 838,147 ounces of silver from McKinley-Darragh 
mine ore and 269,668 ounces from Savage mine ore. 
duction of these mines to the end of 1915:—McKinley, 12,682,781 ounces, and 


Savage, 2,805,786 ounces 


This makes the total pro- 


At the McKinley-Darragh mine the underground work done was :— 
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The total footage driven in the mine to date is 38,471. 
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At the Savage mine the work done during the year was distributed as follows: 


| 


- Shaft Winze “Sipic? tong eaeatee Ps a Cross- Station ae 

Levels. sinking sinking Raising | Drifting cutting cutting | Stoping 

fb: tt. | tt. ft. {t. | tons 

TAU THRO oo a Retin Fit Wee ees kee err Pe aS rE AS Seite tee bac orate s 179 

140-foot 26 | 2A j5) Oy cesta eae tpe cnt, eer ote hee LTO 

Toto tee eee ae me A ek eee a GO Wyaieanre eee ian ence | 116 

Ue aos Ft ee ee ares Geet Seen Eh ae RA ara ane Se ie eres oe Ce Ie | 142 

LET OUt mercer nace cs Satchels, Mole Mince 156.5 304.5 425 Pao nn eee aes Le 

GASSES CT gee CAL A he Meine Se gl oe rk agen ey 69 fii Ge) Bie oa ee 179 

TAN ES Gita (ona i ees Dose EY BSHE Ihe Syke Pic hence eT | om 2a Se a RN ge Jia | Ce a 42 

BOD TOG hones eat tee, Sct Seaman. te | . 24.5 142 19 ANCE cre ene 
TPOLALS sac. aoe | 58.5 Go eo | 208.5 133.5 488.5 ZC. | 


3,358 | 


The mill treated 50,912 tons of McKinley ore and 12,749 tons from the 
Savage. The heads averaged 17,165 ounces and the extraction was 80.9 per cent. 
The annual report of the company for 1915 states: ‘ 


The McKinley property has been so thoroughly prospected that the chance of dis- 
covering any ore bodies of great importance is very slight. 


There remains a con- 
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siderable amount of exploration to be done at the Savage before the possibilities of the 
property are entirely exhausted. 

The officers and directors of the company are:—President, J. R. L. Starr, 
Toronto; vice-president, Thos. W. Finucane, Rochester, N.Y.; secretary, J. H.. 
Spence, Toronto; treasurer, Harper Sibley, Rochester, N.Y.; assistant treasurer, 
Joseph S. Hunn, Rochester, N.Y.; Hiram W. Sibley and G. L. Thompson, of 
Rochester, N.Y. The head office is in the Canada Life Building, Toronto. 

The operating: officers are:—Manager, T. R. Finucane; mine captain of the 
McKinley-Darragh, H. C. McCluskey; mine captain of the Savage, Robert 


Brocklebank. 


Mercer.—The Mercer Silver Mines, Limited, was formed to work the ground 
lease which reverted to the Peterson Lake Silver Cobalt Mining Company, Limited. 
The new company began work on August 11th, 1915. 

On the 208-foot level of No. 1 shaft, which is on the west side of Cart lake, 40 
feet of drifting was done. A shipment made from these workings contained 81,998 
ounces of silver. 

No. 3 shaft on the east side of Cart lake was sunk from 40 to 212 feet, and 
on the date of last inspection (March 16th, 1916,) 557 feet of crosscutting had been 
done to the southwest of the shaft and 290 feet to the north on the 195-foot level. 

The footage driven during the fiscal year ending April 30th, 1916, consisted 
of: Crosscutting and drifting, 1,221.5 feet; sinking, 172 feet; station cutting, 2,688 
cubic feet. 

The officers are:—President, 8. Harry Worth, Philadelphia, Pa.; secretary- 
treasurer, RK. F. Segsworth, Toronto; consulting engineer and managing director, 
W. E. Segsworth, Toronto; manager, A. C. Bailey, Cobalt. 

Thos. D. MacGuire is doing the work under contract and has 16 men employed. 


Meteor—TVhe Meteor Silver Mining Company, Limited, worked their claim 
on Diabase mountain during all of 1915, closing down in February, 1916. 

Drifting and crosscutting were done on the 80 and 115-foot levels. 

D. D. Flanagan was in charge and had 12 men employed. 


Mining Corporation of Canada-—The Mining Corporation of Canada, Limited, 
owns 183% acres in the Cobalt camp comprising the Cobalt Townsite, Cobalt Lake, 
City of Cobalt, Townsite Extension and Little Nipissing mines. The Cobalt 
Reduction Company, Limited, is also controlled by the corporation. The company 
is capitalized at $2,075,000 in shares of $1.00 each, all issued; 1,911,319 shares are 
held by an English company, Canadian Mining Corporation, Limited. | 

The ore tonnage statement for 1915 follows :— | ; 


Mine Hoisted Broken | Treated 

| | 
Cobalt Towisitex<s.aet. 5 ose 56,196 DksuOs al 62.528 
Cityeot- Gobel te: sete ae ee ee BHs2a2ee | 26°18) 1 35 ,262 
Cobalitisake cae. ce. ee oc 35,678 26,818 | 35,089 
otal Moa e™ a os 127,126 105,139 182,879 
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Of the total ore tonnage hoisted, 1,026.31 tons were sent to the smelter; 125,511 
tons were treated in the company’s mills, and 589 tons were placed on the dump. 

The company is now producing more silver than any other company in Canada. 
The following summary gives an account of the silver produced during the year :— 


Shipping Ore Townsite-City Mine Cobalt Lake Mine Total 
Tons { Ounces { Tons { Ounces { Tons (| Ounces — 
tener rade: OFGs <o awit a 396.6 928 ,301 369.2 656 ,685 765.8) 1,584,986 
Low grade cobalt ore...... 260.4 OMG T eikeene eer racer hes 260.4 HO so87 
NL GET OTE pet ree. eee. nee 97 ,133.0| 2,002,517, 34,720.0 919,866 131,853.0| 2,922,383 
PRotarlie Me wcok eiceeeae errant 97 ,790.0| 2,987,405} 35,089.2| 1,576,551|-132,879.2| 4,563,956 


The development and exploration done was as follows :-—Drifting and cross- 
cutting, 14,476 feet; raising, 1,203 feet; winze-sinking, 106 feet; total, 15,785 feet. 
Notwithstanding the large production of the past year, additional ore, contain- 
ing nearly 4,000,000 ounces has ‘been developed. ‘The reserves of wholly and par- 


tially developed ore on the three mines are estimated as follows at December 31st, 
1915 3=— 


Do Wit eiec Me IaNl On mene areas Geeta crags vee Suse & 1,407,910 ounces 
CG ite COT CBee lees aces « Gee ee eaters sisieoenn sles Slee nee 2,312,425 ‘* 
{LEW ey Baslaelcy iy Aiea Rak gen ee Se Ane area ee Pe WY AG 


On the Cobalt Lake property the most important results were obtained on the 
Cobalt Lake fault. Three crosscuts from the old workings were driven to intersect 
the fault at lower levels than any on which it had previously been explored. From 
these intersections three levels, the fourth, fifth and sixth, were driven for long 
distances northerly and southerly and several very rich ore shoots were discovered 
and worked. The ore consists largely of argentiferous niccolite. A winze has been 
sunk to open up the seventh level. 

In the northern part of the Cobalt Lake claim recent diamond drilling has 
proved the continuance of the conglomerate formation to a depth of over 600 feet 
from the surface of the present lake bottom. ; 

On the City of Cobalt claim a vein, known as No. 24, was found in 1914 a short 
distance south of the Coniagas boundary. Recent development in this section has 
produced gratifying results. A winze sunk from the 200-foot level intersected the 
Keewatin formation at about the 300-foot level and proved the ore-shoot to be over 
70 feet high at that point. On the 300-foot level the vein was followed for some 
280 feet east of the winze. Northwest of the winze another high-grade vein (No. 
27) has been proved to extend for about 130 feet. Meanwhile, to the west and 
southwest of the winze, a third rich vein or system of parallel veins (No. 29) has 
been found which is at least 285 feet in length. 

Some 885 feet of crosscutting has been done during the year on the Little 
Nipissing claim. This work was done from the Princess-La Rose shaft. The 
exploration here is being continued. 

The project of draining Cobalt lake was inaugurated under the former man- 
agement of the Cobalt Lake Company with the object of making accessible ore 
reserves between the stope backs and the lake bottom. As the water supply for 
several of the mills near Cobalt lake, the town of Cobalt fire service and several 
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other public and private users depended largely on the water of the lake, an alter- 
native supply had to be provided before undertaking the dewatering. A supply was 
found in the string of lakes south of Cobalt lake, which includes Short lake, Brief 
lake, North and South Pickerel lakes and Bass lake. The dewatering of Cobalt 
lake commenced on April 26th, 1915, and was completed on June 5th. ‘To keep 
the lake dry, the pumps have to operate about half time. The technical details of 
the project were worked out by O. L. Flanagan. 

The Cobalt Lake mill ran 97.3 per cent. of the possible time, deducting 29 days 
on which the mill was shut down due to shortage of power; 34,719 tons were milled, 
containing 1,083,280 ounces of silver. The ratio of ore milled to concentrate pro- 
duced was 37.9. The stamp duty averaged 2.91 tons per 24 hours. 

Mention of the Cobalt Reduction mill will be found elsewhere in this report 
under the heading, “Cobalt Reduction Company.” 

The average number of men employed by the corporation was 426.4 per 
working day. 

Sir Henry M. Pellatt, Toronto, is president; D’Arcy Weatherbee, Toronto, 
consulting engineer, and C. E. Watson, ‘Cobalt, resident manager. 


National.—The National Mines, Limited, started work on April 1st, 1916, on 
the King Edward claim, west of Cross lake. The property was last worked by the 
York Ontario Silver Mines, Limited, who held a lease from the King Edward Silver 
Mines, Limited. ‘This lease has been acquired by the new company. 

Work done in previous years on this claim consists of several shallow shafts 
and a tunnel driven 1,000 feet in a westerly direction, starting about 30 feet above 
the level of Cross lake. About 400 feet from the portal a winze was sunk on vein 
No. 4 to a depth of 352 feet below the tunnel or 500 feet below the surface. In 
1913 diamond drilling at this point proved the diabase-Keewatin contact to be at 
1,171 feet below the surface. The winze is now to be sunk 500 feet deeper and cross- 
cutting will be done above this contact. The work is to be done by Thomas D. 
MacGuire, of Cobalt, on contract. 

The officers of the company are:—President, H. E. Jackman, Rochester, N.Y.; 
secretary-treasurer, Ernest C. Whitbeck, 17 Elwood Building, Rochester, N.Y. 


Nipissing.—The following information is extracted from the eleventh annual 
report of the Nipissing Mines Company, covering operations for the year 1915 :— 


The company produced 4,097,391 ounces of silver, valued at $2,222,256.29. The net 


receipts were $1,441,427.67. The cost was 19.06 cents per ounce of silver produced, or $10.02 
per ton of ore milled. 


Twenty per cent. was paid in dividends, or $1,200,000. This makes the total dividends 
of the company to date 224 per cent., or $13,440,000. 

In the high grade mill there was treated 921 tons of Nipissing ore, averaging 2,474 ozs. 
per ton and 533 tons of custom ore, averaging 2,917 ozs. per ton. The refinery also treated 
the product from the low grade mill containing over two million ounces. The shipments of 
cobalt residue amounted to 326 tons. The amalgam is now melted to bullion in one heat in 
large graphite crucibles mounted in tilting furnaces. 

The following is a summary of the work done in the low grade mill:— 


Dry Tons. Assay Ozs. Silver Ozs. 

LIVOmUErCnLOdeae Mur, war acs ea ameacethees evens 73071. 29.62 2,282,614 
Bi-products. treateds atcriace) <lecwic's + 112 1,322.34 148,036 
Ticise 31.49 2,430,650 

PSIG AT OCU YOreO mr rOll. ANOVOn “ener a setads ale daristas «(0's 60% ces 2,127,372 


Extraction 


A Sri Wels Soir Cah BOOS Sete i gee I ORC eR 87.52 per cent. 
9 B.M. 
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The treatment costs on low grade ore were $3.913 per ton. 

Owing to the present high cost of aluminum dust, experiments are now being carried on 
with the use of sodium sulphide as a _ precipitant, the resulting silver sulphide being 
desulphurized by the use of aluminum ingots in a caustic soda solution, before being melted 
down to bullion. 

A small oil flotation plant of four cells is being installed. 

The use of Callow screens in the tube mill circuit to collect metallics has been discon- 
tinued as the extraction and the cost in the cyanide plant were not improved. 

The hydraulic (surface prospecting) plant was operated for six months to remove the 
soil from an area to the east of Cart lake and to the south of Peterson lake. Some 111 acres 
were washed at a cost of $372.08 per acre. The amount of overburden removed was 445,563 
cubic yards at a cost of 9.27 cents per cubic yard. The average depth of soil was 2.49 feet. 

A summary of the underground work done in 1915 follows:— 


Shaft No Drifting  Crossecutting Raising —_ Sinking Total Stoping 
irene: feet feet feet Fee ioe feet cubic yards 
AAO Brigit street nee wees: | 1 OG) OE eee Pee get er, Pietra 0 : 499: Ochi as crate 
G3 iee er ete 316.0 521.5 ee Wee e con eacie ame 890.5 2,355 
OF Gros ate Wea Of 3.0 ore ae SY Paina 881.0 bee recur 
[Breer ee 125200 Bb aU02.0 744.0 136.57 5,602.5 15,154 
SO. s eo teuee vane 172.0 1o%.0 S635 eae bbe LOLS <5 106 
SP etait csc SEN AE te Sa CG et rt eee | 6.0 | 630 oe eee 
OO te eee 248.0 | 280.0 85.0 | 28.0 641.0 aaa 
DD OMAR kr 13075 676.5 10545 See 021.5 ieee Or 
H., Veins 95 a0 tates soe «>. leary Seetapaceeee 25: aca eaieee eee eee ae 39.0 39.0 365 
Dotals. ote. 2,566.5 6,609.0 1,074.0 | 246.5 10,496 .0 18 ,532 
| 


Diamond drilling (all underground at No. 80 shaft), 503 feet. 

Claim R. L. 402, lying north of the O’Brien mine, is now being explored from the 
O’Brien No. 14 shaft. Crosscuts are being run east and west along the boundary between 
this lot and the O’Brien. 

The Little Silver veins were developed through shaft 63 and proved much better than 
expected. After a steady production throughout the year the reserves in these veins are higher 
than the estimates of a year ago and amount to 675,000 ozs. 

From shaft 64 a crosscut is being driven north on the second level to prospect the con- 
glomerate between vein 64 and the Bucke township line. 

The workings from shaft 73 produced the greater part of the ore sent to the mill. 
Geological study, confirmed by diamond drilling, has shown the conglomerate on the east 
side of this lot to continue to a depth of 150 feet below the fourth level over a considerable 
territory. 

As the Cobalt lake fault enters Nipissing ground on the dip, and as two of the ore shoots 
on Cobalt lake ground were found near the boundary, it has been decided to sink shaft 81 to 
the contact, and from it to thoroughly explore the fault on the Nipissing side of the line. 

The reserves of developed and partly developed ore were estimated to be as follows on 


Dee. 31st, 1915:— 


High Grade Ore Mill Ore 
Shaft No. aaron 

Tons | Ounces Tons Assay Ounces 
40; eee | 203.1 200,408 | 4,049 20 80,980 
jee te Tab Ae 2,748,190 | 73,118 25 1,827,950 
0h tes See 179.9 385.250 eral) 25 139,250 
LOOP 5. Sere 260.4 609,400 11,391 2 284,800 
Ge see cates 105% 469,900 | 8,425 2Aes 204.770 
OG Wes < oes 51.9 148 ,300 2 263 On 56.575 
Pee oem DA eee 104,816 2407 | 2,594,325 
DUM DS ss Sees enc eee rec ain ee Se | 75,420 Zee 1,770,950 
Be5 12 4,556,443 | 180,236 | ot: We 4,865,275 
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The following is a summary of estimated ore reserves :— 


Tons. Assay. Ounces. 

ETI PTAOGNOLOU dye ssc ds ats 2% 2,012 1,814. 4,556,443 
IVETE ONO ote andi saatete cara <oekaije @ico + 3 180,236 24.2 4,365,275 
USUAL mee aeigs tete® a atihe piates 8 182,748 48.8 8,921,718 


The officers of the Nipissing Mining Company, Limited, are:—David Fasken, 
Toronto, president; R. B. Watson, Cobalt, general manager; Hugh Park, Cobalt, 
manager. The officers and directors of the Nipissmg Mines Company, which is a 
holding company, owning all the stock of the Nipissing Mining Company, are :— 
President, HE. P. Harle, New York; secretary, R. T. Greene, New York; W. H. 
Brouse, Duncan Coulson and David Fasken, of Toronto; John L. Feeny and August 
Hecksher, of New York; Denis Murphy, of Ottawa; R. B. Watson, Cobalt. 


Northern Customs Concentrators, Limited.—The customs concentrator of the 
above company at mileage 104, ran continuously in 1915. The ore treated came 
from La Rose, Seneca-Superior and Right-of-Way mines; 45 men were employed. 

The officers of the company are:—President, A. J. Young, 702 Excelsior Life 
Bldg., Toronto; vice-president, C. J. Booth, Ottawa; secretary-treasurer, A. J. 
Bourne, Cobalt; directors, M. J. O’Brien, Renfrew, and Dr. C. W. Haentschel, 
Haileybury ; superintendent, A. 8. Holmes, ‘Cobalt. 


O’Brien.—The development work done at the O’Brien mine in 1915 was as 
follows :—Drifting and crosscutting, 3,335 feet; raising, 31 feet; sinking, 113 feet; 
total, 3,479 feet. 

The main shaft has been sunk to a depth of 340 feet. The winze (No. 20) 
from the 300-foot level of No. 6 shaft has been sunk to a depth of 250 feet and four 
levels have been opened. 

A total of 52,883 tons was treated in the mill. 

On claim Al on the Gillies Limit the O’Brien mine has sunk a shaft to a depth 
of 210 feet and cut stations at 100 and 200 feet. On the 200-foot level 60 feet of 
drifting had been done to the west and the same amount to the east when last 
inspected in March, 1916. The work is being done on a vein in the Keewatin 
series. Considerable graphite is contained in the rock in these drifts. 

The mine is owned by M. J. O’Brien. R. H. James resigned as manager in 
May, 1916, to go on active service and was succeeded by J. G. Dickenson. 


Ophir.—The Ophir Cobalt Mines, Limited, began to unwater the north shaft 
of their mine in southeast Coleman in December, 1915, and then started diamond 
drilling to determine the depth of the Keewatin-diabase contact. All the work done 
in past years was in the Keewatin series. 

The north shaft is 300 feet deep—the first 140 feet of which is vertical and the 
remainder dips at about 80 degrees. Drifting has been done on the 100, 200 and 
300-foot levels. 

The officers of the company are:—President, H. H. Lang, Toronto; secretary, 
F. L. Cody, 615 ‘C.P.R. Bldg., Toronto; consulting engineer, B. Neilly, Box 542, 
Cobalt; mine captain, Wm. J. Donaldson, Cobalt. 
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Penn-Canadian—The Penn-Canadian Mines, Limited, operated during all of 
1915. 
For the year ending May 31st, 1916, the development work done was as follows: 


peee Drifting |Crosseutting) Raising alee | Totals 
OLUSIEV Clr Tess © ae ee 293.5 LOT a, ah oo 2 eters eres 430.5 
SUD-lEVELSter aie eee oe 94 ES ores te Bee eee 1 WA | 
Ath level: Soiree f aiee ee, ote TeZ6155 AA he DSS hes core eee 2,062 
DUD=lO VOLS. cine fesse ee BLO ee aes 1B eee i aac er 2 ee 564 
i HleVCLatenohetns sch tee ere 592 SY henge 63 82 1,109.5 
SID=1GVELSate co csceee tence ae E533 lea eek eo eae oe A ae 18 93.5 
Gime vel wade eer eek ere eee oe 143 118 1 EAs a (paar eh Serr 2116 
otal: os nae ee eee ZA es 9) 1,402 174.5 100 4 652 


There was also 777 feet of diamond drilling done. 


By the addition of a Hardinge ball mill the capacity of the mill has been 
increased to 115 tons per day. ‘To take care of the additional tonnage one roughing 
table, one double-compartment Hartz jig and two sand tables have been added. 
The efficiency of the mill has been increased by a system of vortex classifiers and by 
a table to re-treat the concentrates. 

The officers of the company are:—President, Wm. J. Haines, Philadelphia; 
directors, Spencer D. Wright, Philadelphia; Robt. B. Haines, Jr., Philadelphia ; 
Jansen D. Haines, Des Moines, Ia.; Elliott C. P. Laidlaw, New York. Balmer 
Neilly, Cobalt, is manager. | 


Peterson Lake.—The Peterson Lake Silver Cobalt Mining Company, Limited, 
has an authorized capital of $3,000,000 divided into shares of $1.00 par value each; 
2,401,820 shares have been issued. 

The work done under Peterson lake for the fiscal year ending April 30th, 1916, 
consisted of :—Crosscutting, 2,497 feet; drifting, 1,422 feet; raising, 50 feet; winze- 
sinking, 60 feet; total, 4,479 feet. Most of the work was done from No. 2 shaft. 
This shaft was connected by a raise with the Little Nipissing, and work was carried 
on along the northeast shore of the lake. In February, 1916, the workings from 
Nos. 1, 2 and 3 shafts were abandoned. In October, 1915, the Nova Scotia shaft 
was unwatered and crosscutting begun on the 200-foot level to intersect some veins 
outcropping near the shore of Nova Scotia bay. 

In February, 1916, an option was taken on the Reliance claim which lies south 
of the Nova Scotia claim. A lmited amount of development work will be done. 

Portions of the company’s lands were worked under lease by the Seneca 
Superior Silver Mines, Limited, and the Mercer Silver Mines, Limited. 

Dividends paid during the fiscal year amounted to $168,127.40. 

The directors are :—President, Sir H. M. Pellatt, Toronto; 1st vice-president, 
Hugh Blain, Toronto; 2nd vice-president, J. W. Scott; Col. A. M. Hay, Hailey- 
bury; Major J. A. Murray. C. H. Manaton, 420 Traders’ Bank Bldg., Toronto, is 
treasurer. 

Frank G. Stevens is consulting engineer, and Norman Milne, superintendent. 
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Right of Way.—The Right of Way Mines, Limited, worked their No. 3 mine 
near the Silver Queen from March, 1915, to February, 1916. The work was done 
on the 75 and 120-foot levels. In February, 1916, the No. 2 mine, near the north 
end of Cobalt lake, was reopened. 
The quantity of silver produced in 1915 was as follows :— 


102,274.38 ounces. 
41 Ferd Spay a 


Ore shipments containing 
Sire Lb Lay CaN EF Lc ETAT OCs, reesei re eho oie Seach aceio ce Wis she ls 
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The development work done amounted to 522 feet. This consisted of 122 feet 
of raising, 130 feet of crosscutting and 270 feet of drifting. With the exception 
of 66 feet of raising all the above work was done at No. 3 mine. 

The head office of the company is at 46 Elgin St., Ottawa. Ths C_rectors are: 
President, E. Seybold; vice-president, A. W. Fraser, K.C.; secretary-treasurer, EH. 
A. Larmonth; director, C. Jackson Booth, all of Ottawa. D. H. Angus, Cobalt, is 
mine superintendent. 


Total 
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Rochester—The Trethewey Silver Cobalt Mining Company, Limited, com- 
menced work in July, 1915, on the Rochester claim in southeast Coleman. A 
crosscut is being driven in a southwesterly direction from the 300-foot level of the 
Lumsden Mining Company’s main shaft to prospect the Keewatin formation 
beneath Brady lake. Eight men are employed. H. 8. Robinson is superintendent 
and Chas. A. Froats, mine captain. | 


Seneca-Supertor.—The Seneca-Superior Silver Mines, Limited, has a capital 
of 500,000 shares of $1.00 par value each. 478,884 shares have been issued. 

ixploration was continued on the second and third levels, but no new ore 
bodies were found. A winze, 79 feet deep, was sunk from the floor of the fourth 
or 335-foot level at a point 430 feet southeast of the east shaft. Fifteen feet below 
the collar this winze entered the Keewatin formation. The ore continued into 
the Keewatin about 45 feet. The mine will probably be worked out in the.spring 
Oia o 163 . 

The following is a summary of underground development to the. end of 1915: 


— 1912 1913 | 1914 1915 | Total. 

Drifting on vein—feet...... 346 645 780 85 1,856 
Drifting—exploratory—feet. 37 3,453 2,514 960 7,664 
Sinking and raising—feet... ia! 351 Le, 106 730 
1,204 4,449 3,446 1h abawl 10,250 


During the year 25,194 tons of ore and 4,375 tons of waste were hoisted. This 
tonnage of ore was put through the mill and produced :— 


PS DEE a OlG tin erative aert trae ee Nereis clatter cies tea a lar eal eke & 6 9 481.0 tons 
Fines for concentrating—8,654 tons which produced— 
I SRPCOUCEUOT ACCS gee ah tareuet haters eon ee sg 145.6 tons 
Table CODCCOLTALES excescca tate are wh elo s'el3 6% OO 1. Omens 
—_—— 533.2 tons 
1014.2 tons 


Ratio of ore milled to concentrates, 16 to 1. 
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Production for the year was 2,047,150 ounces of silver, making a total pro- 
duction of 5,001,870 ounces since 1912. 

The officers of the company are:—President, S. Harry Worth, Philadelphia, 
Pa.; vice-president, F. W. Zoller; treasurer, R. F. Segsworth, Toronto; managing 
director, W. E. Segsworth, 103 Bay Street, Toronto; manager, R. H. Lyman, 
Cobalt. 


Shamrock.—-The Shamrock Consolidated Mines, Limited, renewed operations 
in August, 1915, on their claim north of and adjoining the Beaver mine. 

The shaft is 417 feet deep with levels at 100, 200, 300 and 400 feet. All of 
the work done since reopening has been on the 400-foot level. 197 feet of cross- 
cutting was done here in 1915 in the diabase at about 40 feet below the Keewatin- 
diabase contact. Nine men were employed. 

The officers are: President, Peter Kirkegaard, Toronto, Ont.; secretary, Joseph 
Montgomery, Confederation Life Bldg., Toronto; superintendent, A. M. Bilsky, 
Cobalt; mine foreman, Walter Purdy. 


Silver Queen Mine.—The Silver Queen mine was worked under lease from 
June 22nd, 1915, to Jan. 22, 1916, by E. V. Neelands and D. H. Angus, of 
Cobalt. 

The mine is the property of the Cobalt Silver Queen, Limited. Dr. E. P. 
Smith, 1323 Traders’ Bank Bldg., Toronto, is president. 


Temiskaming.—-The main shaft of the Temiskaming Mining Company, 
Limited, is being sunk to the lower diabase-Keewatin contact. At the date of last 
inspection (March 14, 1916) it was 1,050 feet deep with sinking in progress. A 
station has been cut at the 835-foot level. 

The work done in the mine in 1915 consisted of :—Drifting, 2,717.5 feet; cross- 
cutting, 1,301.0 feet; shaft sinking, 43.5 feet; winze sinking, 84.0 feet; raising, 
617.5 feet; making a total of 4,763.5 feet. 

Stoping was carried on to the extent of 8,835.1 cubic yards. 

The mill treated 26,927 tons of ore and produced 390.85 tons of concentrates 
from which 509,073.62 ounces of silver were recovered. | 

The production for the year was 1,456,894 ounces of silver. This makes the 
total production of the mine to date 9,116,404 ounces. The high grade ore aver- 
aged 6,413 ounces per ton and the mill concentrates averaged 1,302 ounces per 
ton. 

The officers are:---President and general manager, F. L. Culver; vice-presi- 
dent, W. T. Mason; treasurer, H. E. Tremain; secretary, R. Graham. The head 
office is in the Lumsden Building, Toronto. 

The resident officers are:—Superintendent, J. W. Moffett, Cobalt, Ont.; mine 
foreman, W. D. Cooper; mill foreman, C. E. Reese. 


Trethewey.—The mine of the Trethewey Silver-Cobalt Mine, Limited, was 
worked only from January 1st to February 28th in 1915. During this period 295 
feet of development work was done, making the total development to date 24,130 
feet. In the mill 6,113 tons of ore were treated at a cost of $1.18 per ton and 
yielded 85,004 ounces of silver. 


1916 Mines of Ontario 123 


The positive ore reserves at December 31st, 1915, are estimated at 26,774 
tons, with a total silver content of 507,339 ounces. 

The company has purchased control of the Rochester mine in southeast Cole- 
man. The work done at this property is described elsewhere in this report. 

Claim A.98 on the Gillies Limit was also acquired during the year. This 
claim is on the diabase-IXeewatin contact south of Giroux lake. 

On two claims adjoining the Huronia mine, in Gauthier township, 1,725 feet 
of diamond drilling was done. As no orebody of economic importance was cut, the 
option was allowed to lapse. 

The officers of the company (with head office at 1428 Traders’ Bank Building, 
Toronto) are as follows:—President, Alex. M. Hay, Haileybury, Ontario; vice- 
president, S. R. Wickett, Toronto; secretary-treasurer, L. J. Pashler, and directors: 
Alex. M. Hay; T. E. Leather, Hamilton; W. J. Sheppard, Waubashene; Gordon 
Taylor, Toronto; James B. Tudhope, Orillia; S. R. Wickett, Toronto. 

Stuart M. Thorne retired from the management to go on active military service. 
He was succeeded by H. 8S. Robinson as manager. 


Twentieth Century.—The Twentieth Century Mining Company, Limited, did 
some work on the property in lot 1, concession 6, Coleman township, formerly 
known as the * Century.” The shaft was pumped out in July and work was carried 
on intermittently until January, 1916. It is reported that 200 feet of drifting was 
done on the 350-foot level east of the shaft. 

Sidmore Seager, Buffalo, N.Y., is president, and L. R. Lipton, Buffalo, 
manager. , 


Elk Lake 


Mapes-Johnston.—The Mapes-Johnston Mining Company, Limited, own claim 
R.S.C. 79, situated north of Silver lake, in the township of Mickle. Work was sus- 
pended from March to November, 1915. 

Since last Annual Report was written a little stoping has been done on the 
100-foot level east of the shaft, and a winze has been sunk to a depth of 80 feet 
below the 190-foot level. At a depth of 65 feet in the winze a level has been 
opened and 40 feet of drifting done to the northeast and 38 feet to the southwest. 
The winze is now being sunk deeper. Twenty-two men are employed. 

The officers of the company are:—President, John J. Cohoe, Brantford; 
managing director, KE. L. Gould, Brantford, Ont.; superintendent, D. G. Oliver. 
Elk Lake, Ont. The head office is at Brantford, Ont. 


Paragon.—The Paragon Silver Mining Company, Limited, worked their pro- 
perty in Willett township until December Ist, 1915. The shaft has been sunk to 
a depth of 168 feet. The drifting done consisted of 40 feet on the 90-foot level 
and 32 feet on the 160-foot. 

The officers of the company are:—President, Donald McKay, M.D.; first vice- 
president, Thomas C. Brown; second vice-president, A. G. McKean; treasurer, W. 
A. Hamilton; secretary, David Melville, Collingwood, Ont.; director and superin- 
tendent, Joseph P. Welsh; director, W. H. Habgood. 
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Gowganda 


Barbara Mine.—The Barbara Mine consists of six claims, S.W. 6, S.W. 7, S.W. 
8, S.W.9, G.G. 4108 and G.G. 4109, situated on the north shore of Irene or Flat- 
stone lake, in the Gowganda area. The claims are owned by Edmund B. Ryckman, 
K.C., Toronto, and George R. Rogers, Wigwam, Ont. 

Camps have been built and a 25 h.p. Jenckes vertical boiler and a 6-inch by 
8-inch Jenckes hoist set up. The underground workings on February 10th, 
1916, consisted of a two-compartment shaft sunk to a depth of 100 feet and cross- 
cuts on the 100-foot level to a distance of 52 feet west and 8 feet east of the shaft. 

George R. Rogers is manager, and had nine men employed at the above date. 


Bishop.—The Bishop Silver Mines of Canada, Limited, are working Claim 
L. O. 318, situated on the east side of Calcite lake. 

An adit has been driven from the shore of Calcite lake eastward 246 feet. At 
a distance of 216 feet from the portal, drifting has been done 464 feet north and 
127% feet south on a vein in which native silver has been found at several points. All 
the work is in diabase. 

The officers are:—President, Stuart Lindsley, Orange, N.J.; treasurer, C. S. 
McKune, New York; secretary, George Rosendale, New York. Head Office: 409 
West 55th St., New York. 

Hight men are employed under superintendent Wm. J. Shields, Wigwam, Ont. 


Crews-McFarlan.—The ‘Crews-McFarlan Mining Company, Limited, own 
mining claims GG. 3927 and G.G. 3937, situated west of Hewitt lake in Milner 
township in the Gowganda area. The officials of the Company are :—President, Wm. 
McFarlan; secretary, H. R. Crews; treasurer, O. H. Streit; all of Patterson, N.J.; 
manager, Thos. F. Malloy, Gowganda, Ont. The head office is Room 104, Colt 
Building, Patterson, N.J. 

Camps and a blacksmith shop have been built and a two-compartment shaft was 
started on claim G.G. 3927 on November Ist, 1915. This shaft was 70 feet deep 
on February 11th, 1916, when the property was visited. A horse whim was in use 
and 12 men were employed. 


Hewitt Lake—The Hewitt Lake Mining Syndicate continued work on their 
property in Milner township during all of 1915 and closed down on Jan. 3, 1916. 
Drifting was continued on the 300-foot level of the main shaft and a new shaft, 
known as No. 2, was sunk 70 feet. 

The officers are:—-President, T. B. Clevenger, Rochester, N.Y.; manager, M. F. 
Cottrell, Gowganda, Ont. 


Miller Lake-O’ Brien.—The above mine worked all of 1915. Work is now con- 
fined to No. 2 and No. 7 shafts. At No. 2 considerable drifting was done on the 
140 and 350-foot levels and stoping was carried on above the 140, 240 and 350-foot. 
At No. 7 shaft, which is 200 feet deep, a winze is being sunk at the end of the east 
drift on the 200-foot level. 

J. G. Dickenson, Cobalt, is manager and B. C. Crowe, Gowganda, Ont., super- 
intendent. At the time of last inspection 78 men were employed. 
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Powerful——The Powerful Development Company started work in June, 1915, 
on mining claim ‘H.R. 397, situated in Lawson township near the west boundary. 

This claim was first worked by the Powerful Mining Company. In the summer 
of 1914 the Oliver Silver Mining, Limited, took a lease on the property but worked 
for only three weeks. In 1915 the Powerful Development Company acquired the 
Oliver lease. 

The machinery on the claim consists of a Leonard boiler, 80 h.p.; a Laidlaw- 
Dunn-Gordon compressor, 14” x 14” x 12”; a Jenckes hoist, 6” x 8”. 

The following is a statement of the underground work done to February 14th, 
1916 :-— 

A tunnel runs north-east into a hill and 900 feet of crosscutting and drifting 
has been done on this level. From the east end of the tunnel a raise 158 feet long 
at an angle of 45 degrees has been driven to the surface. A winze has also been 
sunk near the face of the tunnel. It is 145 feet deep and is vertical for 90 feet and 
inclined at 70 degrees for the remainder of the distance. From this winze three 
levels have been opened up and the following work done:—At 50 feet below the 
tunnel level about 75 feet of drifting and crosscutting; at 90 feet below tunnel 
level, 400 feet of drifting and crosscutting and 30 feet of raising; at 145 feet below 
tunnel level, 85 feet of drifting. 

The officers of the Development Company are :—President, O. Champeau, chief 
of police, Montreal; secretary-treasurer, J. A. Bonneville, Montreal; manager, Oliver 
Deschamps, Wigwam, Ontario ; head office, 709A Power Building, Montreal. 


Reeve-Dobie-——The Reeve-Dobie silver property, comprising claims S.W. 3, 
S.W. 4 and S.W. 5, west of Gowganda lake has been purchased by the following 
gentlemen :—A. J. Skobba, Minneapolis, Minn.: Chas. Moore, Bay City, Michigan ; 
F. C. Moore, Sudbury, Ont.; S. Christopherson, Gowganda, Ont. 

Work was started in December, 1915. Up to the date of last inspection (Feb. 
11th, 1916) the work done by the new management was confined to extracting high- 
grade silver ore from an open-cut a few feet east of the power plant. Eight men were 
employed under Mr. Christopherson. 


Lorrain and South Lorrain 


Bellellen.—On claim R.L. 470, South Lorrain, work was resumed in Septem- 
ber, 1915, by the Bellellen Syndicate. On the 100-foot level, about 100 feet north 
of No. 2 shaft, a winze has been sunk 75 feet. On the 40-foot level of this winze 
30 feet of drifting has been done and at the bottom of the winze a drift extends to 
the south a distance of 125 feet. | 

Chas. A. Richardson, Haileybury, is manager and Sylvester Carroll, mine fore- 
man. About 15 men are employed. 


OCurrie-—The Currie mine on claim H.R. 105 in South Lorrain was worked 
continuously in 1915 by the Pittsburg Lorrain Syndicate. 

The shaft has been sunk 275 feet on the slope, the first 175 feet is at 45 degrees 
and the remaining 100 feet at 85 degrees. On the 4th or 175-foot level a winze 
was started about 500 feet southeast of the main shaft and was sunk for 115 feet 
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at 80 degrees. Levels were opened off the winze at 50 and 100 feet and by February, 
1916, the drifting done on these winze levels was: On the 50-foot, 50 feet to the 
north-west and 50 feet to the south-east; on the 100-foot, 20 feet to the north-west 
and 75 feet to the south-east. A No. 114 special Sirocco reversible fan is used for 
ventilating the winze workings. 

Just above the winze a body of high-grade ore was encountered. The shoot is 
about 60 feet long and north of the winze it extends to a known height of 85 feet 
above the level, while south of the winze it runs for 40 feet above. It is in the 
Keewatin series just above the Keewatin-diabase contact. 

Thos. B. Rice, Silver Centre, is superintendent, and Mr. J. A. Rice, 208 Mills 
Bldg., El Paso, Tex., consulting engineer. The syndicate employ 25 men. 


Giroux Claam.—On a claim situated on the north shore of Latour lake, Conces- 
sion 2, Lorrain township, a shaft has been sunk to a depth of 50 feet and 24 feet of 
crosscutting done on the 50-foot level. The claim is owned by Fred Giroux. 


Keeley.—The Keeley mine was worked by the Associated Gold Mines of Western 
Australia from May to Oct. 1st, 1915. The work performed consisted of 59 feet 
of drifting from No. 1 shaft and 328 feet from No. 2 

Dr. J. M. Bell, 310 Dominion Express Building, Montreal, was managing direc- 
tor, and J. G. Harkness, Silver Centre, Ont., mine superintendent. 


Tallen—On Claim H.R. 106, South Lorrain, the Tallen Mining Company, 
Limited, has sunk a two-compartment shaft 200 feet. On the 200-foot level a drift 
is being run N. 40 degrees W. In February, 1916, the face of this drift was 200 feet 
from the shaft. Eight men are employed. 

All the work done in this shaft is in diabase with the exception of the last 20 
feet at the face of the above-mentioned drift, which is in Keewatin. 

The officers of the company are:—President, C. Ferguson, McDonald, Pa.; 
consulting engineer, J. A. Rice, El Paso; superintendent, Thos. B. Rice, Silver 
Centre, Ont. 


Maple Mountain 


Rubicon.—On the property of the Rubicon Silver Mining Company, Limited, 
in Whitson township, the shaft was sunk to 100 feet and 14 feet of crosscutting was 
done to the south of the shaft at the 100-foot level. Work ceased in March, 1915. 

The officers of the company are:—President, M. J. Morrison, K.C.; secretary- 
treasurer, E. J. F. Markeraf, Montreal; manager, S. J. Callaghan, Montreal; head 
office, 180 St. James Street, Montreal. 


Taylor—On mining claim, H.S. 574, on the south shore of McKenzie lake, 
Speight township, a shaft was started in July, 1915. On February 14th, 1916, this 
shaft was 155 feet deep and 25 feet of crosscutting had been done on the 150-foot 
level. 

The claim is owned by E. O. Taylor, 244 St. George Street, Toronto. The 
underground work is being done by L. Peterson, Elk Lake, under contract. Nine 
men are employed. 
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White Reserve-—The White Reserve property in the Maple Mountain district 
is owned by the White Reserve Mining Company, Limited, which has an authorized 
capital of $200,000 in shares of $1.00 par value each. 

During 1915 about 200 feet of drifting was done upon one vein and 30 feet of 
sinking on another. A prospecting shaft has been sunk to a depth of 35 feet on a 
third vein. Surface prospecting has been continued to date (May, 1916). The plant: 
has not been in operation since September, 1915, all work since that month being 
done by hand. 

J. A. McAndrew, Lumsden Building, Toronto, is managing director. 


IV.—EASTERN ONTARIO 


Iron Pyrites 


Caldwell—oOn lots 1 and 2, in the first concession of Blithfield township, Ren- 
frew county, T. B. ‘Caldwell, of Lanark, is developing a deposit of iron pyrites. 

Work was commenced in the spring of 1916, and on the date of inspection in 
July an incline shaft had been sunk on the vein to a depth of 60. feet. The walls 
are well defined and from foot to hanging walls there is an average width of 8 feet, 
and the shaft has been carried 12 feet in width. 

A short siding has been built about four miles north of Flower station, on the 
K. & P. ry., and eventually this will be used as a shipping point when the road to 
the mine is completed. The plant consists of an 18 h.p. upright boiler, one single 
drum hoist and guyed derrick. 

There are several outcrops on, the strike of the vein, east and west of the main 
shaft, and in the proposed development of the property a station will ‘be cut at the 
70-foot level and drifts run east and west to decide the extent of the vein in length, 
Two cars of ore were shipped as a sample lot from shallow workings, and hauled 
out before the spring break-up. 

Twelve men were employed under superintendent, Samuel Jackson. 


Nichols Chemical Company.—The pyrites mine and acid plant operated by the 
Nichols Chemical Company, a subsidiary of the General Chemical Company, are 
situated at Sulphide, on lot 23, concession XI, township of Hungerford. 

Work in the mine during 1915 was confined to stoping on the north vein and 
drifting about 250 feet on the new south vein. The main shaft is now 575 feet deep. 

Mention has been made in previous reports of the splendid and successful efforts 
made by the management of this company along the lines of accident prevention and 
emergency treatment of minor injuries. 

During the year 1915, although the working force was trebled, necessitating 
the employment of unskilled and inexperienced men, the accident rate showed a 
decided decrease. 

At the plant a new brick wash and bath house was erected, containing lava- 
tories, shower baths, ete. Later a similar building will be erected at the mine. 

W. H. DeBlois is manager, employing 35 men at the mine and from 126 to 15() 
at the chemical plant. 
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Queensboro Mine.—This mine is situated near Queensboro, in the township of 
Madoc, and is owned and operated by the Canadian Sulphur Ore Company. During 
1915 the main shaft was sunk to a depth of 307 feet, and stoping continued on the 
east and west ore bodies. 

The only addition to the plant during the year was one small Marsh and Hen- 
thorn hoist, for handling cars on the incline from the crusher bins to the railway. 
A new 7 drill compressor will be installed early in 1916 to take care of the proposed 
development work. 

The officers of the company are :—Alex. Longwell, president ; Geo. H. Gillespie, 
manager; W. Coleman, superintendent; and 45 men were employed throughout the 
year. 


Iron 


Canada Iron Mines, Limited.—There was no production of iron ore in eastern 
Ontario during 1915. Both the mine at Bessemer and the concentrator at Trenton 
owned by the Cansda Iron Mines, Limited, were closed during the year. 

Karly in the year 1916 the company shipped 15,000 tons of magnetic concen- 
trates to Buffalo. This shipment averaged: iron (natural), 55, and phosphorus, 
.020 per cent. 

No definite arrangements for 1916 operations have been made, but it is highly 
probable that the Hastings County mines will be opened up in the spring. The 
officers of the company are:—F. B. Richards, president; A. W. Holmestead, secre- 
tary, and W. J. McLaughlin, manager. 


Gold 


Cordova.—In the Twenty-Fourth Annual Report of the Bureau of Mines a full 
description is given of the many improvements and additions to the plant at 
Cordova mine, made during the last half of 1914 and the early part of 1915. In 
April, 1915, the mine was closed for the balance of the year. 

Peter Kirkegaard is managing director of the operating company, known as 
Cordova Mines Limited. 


Golden Fleece-—The Golden Fleece Mine is situated on the west half of lot 24 
and on lot 25 of the sixth concession, township of Kaladar. The property was 
described in the T'wenty-Second Annual Report of the Bureau for 1913, and at the 
time was being operated by the A. B. P. Mining company. Late in 1915 it was 
acquired by the ‘Cobalt Frontenac Mining company. The old workings were 
dewatered and sampled and preparations are being made to place the mine on a 
producing basis. 

No. 1 shaft is 85 feet deep, with a station cut at 61 feet. At this level a drift 
runs to the north 66 feet, with 21 feet of crosscutting. | 

No. 2 shaft is 40 feet deep. 

The plant from the Cobalt Frontenac mine at Elk Lake has been transferred 
to the Golden Fleece. D. H. Fletcher, Hamilton, is president of the operating com- 
pany, and the work at the mine is in charge of E. Craig. The post office of the mine 
is Flinton, about two miles distant. 
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Ore Chimney.—The Ore Chimney Mining ‘Company, Limited, continued to 
develop its property in Barrie township during 1915. At the close of the year the 
development to date was as follows :— 

Shaft, depth 340 feet. 

1st level at 108 feet, east drift 17 feet, south drift 6 feet, and crosscut 25 feet. 

2nd level at 150 feet, north drift 107 feet, south drift 79 feet, and total cross- 
cutting 78 feet. 

3rd level at 250 feet, north drift 83 feet, south drift 100 feet, and total cross- 
cutting 237 feet. 

4th level at 300 feet, crosscutting 31 feet. 

5th level at 332 feet, crosscutting 44 feet. 

Stations have been cut at the first three levels. A new safety cage has been 
installed and the 20-stamp mill mentioned in the last report has been erected. The 
stamps only are in place, but it is the intention of the management to add a magnetic 
concentration process. The gold values will be recovered by amalgamation, but the 
process for the zine and copper values has not yet been decided. During the year 
a small assay laboratory was installed. The mine closed down in December, 1915, 
and it is expected that operations will be resumed in March, 1916. 

No ore was shipped from the property during the year. 

From 30 to 40 men were employed throughout the year. The officers of the 
company are:—D. E. Fletcher, president, Hamilton; Chas. Narraway, secretary, 
Hamilton, and W. G. Anderson, manager, Northbrook. 


Ore Mountain.—The Ore Mountain Mining Company, Limited, continued to 
prospect its property on lot 32, concession I, Barrie township. The original shaft 
was abandoned and a small amount of work done at other points on the property. 
The Pay Ore Mines, Limited, and Ore Extension Mining Company were closed 
Bee cue out the year. 


Talc 


Connolly Mine.—The Connolly talc mine is situated near the village of Madoc 
and adjoins the Henderson mine on the east. During the year the Anglo-American 
Tale Corporation, Ltd., was formed and took over the lease held by the former 
operators. Development work was continued and the shaft sunk to a depth of 
140 feet—with levels at 65 feet and 130 feet. 

A grinding plant is in course of erection at the mine and a building 100 feet 
by 30 feet has been erected. 

The officers of the corporation are:—H. 8S. Predmore, president, New York; 
R. J. Gilchrist, secretary, New York; Thomas Carswell, superintendent, Madoc. 


Eldorite Limited.—Eldorite Limited, formerly the Canadian Tale and Silica 
Company, worked intermittently during the year. The work was under the direct 
supervision of J. A. Haig, representing the principal owners. Further changes 
were made in the grinding plant, and it is expected that in 1916 this property will 
be a steady producer. Robert Phillips was succeeded as superintendent by R. C. 
Millington. 
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Gillespie Mrll—Messrs. George H. Gillespie and Company operated their tale 
grinding plant steadily during the year. This company purchases its supply of 
tale from Messrs. Cross and Wellington and takes about 90 per cent. of the output 
of the Henderson mine. The plant was described in the Twenty-Fourth Annual 
Report, and remained the same, with no additions during 1915. Twenty-five men 
are employed. 


Henderson Mine.—This property, near the village of Madoc, has been described 
in successive Annual Reports of the Bureau of Mines, and is one of the largest 
producers of pure white talc in the world. 

It is operated under lease by Messrs. Cross and Wellington, of Madoc. During 
the year 1915 work was confined to the sub-level drift through caved material 
between Ist and 2nd levels. This drift when completed will connect the two shafts. 
The output of the mine was greater than in any year since the mine was opened. 
S. Wellington is in charge of the mine, employing an average of 10 men. 


Fluorite 


On lot 11, concession XIII, in the township of Huntington, known as the 
Perry lot, Messrs. Cross and Wellington are developing a deposit of fluorite. The 
vein varies from 1 to 3 feet in width and has been stripped a distance of 200 feet. 
Near the Madoc-Belleville branch of the Grand Trunk a shaft is being sunk which 
was down 25 feet when inspected on February 9th, 1916. About 100 tons of fairly 
clean spar had been produced from this shaft, and stock-piled near the siding. 

On lot 10, concession XIV, of Huntington, known as the Rogers lot, Messrs. 
Cross and Wellington have pumped out the old workings and are preparing to 
resume sinking operations. A syndicate headed by C. M. Bowman did some work 
on this lot in 1914, and sunk the shaft to a depth of 65 feet. 

There are several known deposits of fluorite near Madoc, and it is quite pos- 
sible that the coming year will see considerable activity in this district. The fluor- 
spar is apparently of high grade, and the work now being done will demonstrate 
the importance of the deposits. 


Lead 


Galetta Mine.—This property was described in Volume XXIV under the 
name of the Kingdon mine. It is owned by the Estate James Robertson, Limited, 
Montreal, and for descriptive purposes may be called the Galetta mine. It is 
located on lot 22, in the sixth concession of the township of Fitzroy, on Chats island, 
about two miles west of the village of Galetta, and five miles directly east of the 
town of Arnprior. 

Since last Report very little work has been done underground. The shaft 
remains the same depth, 112 feet. A winze is being sunk-in the west drift about 
160 feet from the shaft, and on August 8th, 1916, the winze was down 30 feet in 
good ore. At the same time stoping was in progress on the main vein, west of the 
shaft, with two hammer-drill crews. 
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The mill mentioned in last Report was completed in August, 1915, and the 
ore on the dump milled in addition to the small amount hoisted. A new double 
drum, electrically operated, Flory hoist, and a two-stage Ingersoll-Rand compressor, 
1,500 feet capacity, have been installed. 

On the date of inspection excavating was in progress for a smelter to be erected 
near the mill. A. G. Munich is manager for the James Robertson Estate, employ- 
ing 70 men. | 

The geology and character of this ore deposit is very fully described in Dr. 
W. L. Uglow’s report on the Lead and Zine Deposits of Ontario, being Part II of 
the ''wenty-fifth Annual Report of the Ontario Bureau of Mines, 1916. 


Feldspar 


Canadian Feldspar Corporation, Limited—During 1915 a considerable ton- 
nage of high-grade spar was mined by the above company on lot 4 in concession X, 
township of Portland. The property is located about 24% miles west of the village 
of Verona on the Reynolds farm. 

On the date of inspection in September, work was in progress in an open pit 
measuring 40 feet long, 35 feet wide and 40 feet deep. ‘The spar was mixed with 
quartz in places, and most of the product had to be cobbed before shipment. L. E. 
Austin is manager of the company, and H. A. Hawley sceretary-treasurer. Twenty 
men were employed. 


Hurlburt.—On lot 1, con. XI, township of Loughborough, George Hurlburt, 
of Toronto, is developing a feldspar property formerly owned by L. E. Austin. 
Several test pits have been sunk and fairly clean spar exposed in places. Work was 
started on this lot on March 20th, 1916, and a small boiler and hoist installed. 
During the summer of 1916 Mr. Hurlburt expects to do considerable stripping where 
the dike shows the highest grade spar, and the product will be stock-piled at the 
mine in readiness for the winter haul to Verona. George Hurlburt is in charge of 
operations, employing six men; post-office address, R.R. No. 1, Hartington. 


McIntyre Prospect.—A small quantity of feldspar was extracted in 1915 from 
a deposit in the District of Muskoka, on the McIntyre farm, lots 26 and 27, con. II, 
Stephenson township. ‘The deposit occurs in gneiss. At the time of inspection, 
July 15th, 1915, Stewart W. Hall, of 118 Barton Ave., Toronto, had taken out 
nearly a carload of feldspar and hauled it 2% miles west to Metler siding for ship- 
ment. 


Richardson Mine——Owing to the destruction by fire of the grinding plant at 
Charlotte, New York, the Kingston Feldspar and Mining Company was not able 
to ship until late in the season of navigation. The spar was stock-piled at the mine 
and a large tonnage shipped by rail to potash plants. The company also own a large 
amount of high-grade spar in stock at Verona station on the C. P. railway, the out- 
put of the Reynolds mine. 
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Considerable stripping was done at the Desert Lake mine in the south end of 
the pit. At this point there is a heavy over-burden of clay, in places 30 feet deep, 
and it is believed that the spar extends a considerable distance in this direction. 

The plant and method of mining remained same as in previous reports. 

Hl. W. Richardson, Kingston, is manager of the company, employing 55 men 
throughout the year. 


Victoria Feldspar Quarry.—On the north half of lot 32, and all of lot 33, in 
the third concession of Bedford township, Messrs. J. M. Stoness & Sons opened a 
feldspar quarry late in 1915. The spar is unsuited for use in the manufacture of 
pottery, but contains about ten per cent. of potash and will be sold to the fertilizer 
trade. One car was shipped in 1915, and two cars in March, 1916, and it is the 
intention to work on a large scale, when a spur line to the Canadian Pacific railway 
is completed. This spur is 584 feet long and is now graded for that distance. The 
property is located about three miles west of Crow Lake station, and is practically 
cut in two by the new lake shore line of the C. P. Railway. It is the intention 
of the owners to erect a grinding plant at the property. 


Mica 


Anglin Mine.—In October, 1915, the Anglin Mica Mining Company acquired 
the mining rights to 200 acres, being part of lot 10 in the tenth concession of the 
township of Loughborough. This is a promising prospect and has already produced 
about 30,000 lbs. of mica. ‘The mica is rough cobbed at the mine and shipped to 
the trimming works at Kingston recently erected by the company. Fifteen men 
are employed at the mine under J. HE. Anglin. 


Grierson and Gallagher.—On lot 4, about three miles west of Oliver’s Ferry, on 
Rideau lake, Messrs. Grierson and Gallagher, of Perth, are operating a mica mine, 
leased from Edward Smith. Six men are employed and a fairly large production 
has been maintained since September, 1915. Most of the product is sold to S. H. 
Orser and Company, of Perth. 


Lacey Mine.—This mine in Loughborough township, near the village of Syden- 
ham, continued to be the largest producer of mica in the Province. Most of the 
product in 1915 came from the Milky vein, which is now being stoped. This vein 
was discovered by crosscutting from the old workings a distance of 60 feet, and 
has been a steady producer for the past three years. The stope measures 100 feet 
long, 75 feet to the back, and has been carried on at an average width of 18 feet. 
The main shaft is 185 feet deep, with workings on seven levels. The output during 
1915 was somewhat curtailed owing to the restricted operations of the largest con- 
sumers. ‘There was a good demand for the smaller sizes, 1 in. by 1 in. and 1 in. by 2 in. 
Old dumps supplied the demand for 1 in. by 1 in., the splittings of which may be 
built up to any required thickness by the use of a shellac binder. 

It is interesting to note that the Lacey mine has produced in the past 15 years 
over 10,000,000 Ibs. of closely rough cobbed mica. Prevailing average prices 
received in 1915 were as follows :— 
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NESE ee oh cor dee Doe. dAere an cist, 5 cents. OR AER oy Ae Re EA) A 50-55 cents. 
LPeiG SUP, AS aR R eae me et ae Sl a aN 10 cents. DaX pean, leaps sails oa 60-75 cents. 
LSS ia a i le ate Dar 16 cents. AES yO etwenc tare ie acl eR akEES 80. cents-$1.00 
CRS Ae ERT en Aen he ee 32-39 cents. 


George W. McNaughton is manager of the mine, employing from 11 to 15 men. 


Sidney H. Orser Mica Company.—tIn the vicinity of Perth, in the townships 
of Burgess and Bathurst, S. H. Orser and associates have done considerable pro- 
specting for mica, and also operate a mica cleaning house in Perth. 

During 1915, Mr. Orser operated a property under lease from Kdward Stafford. 
This prospect is located in concession VI of Bathurst township, near Bennet lake. 
A pit measuring 12 feet by 5 feet by 20 feet deep was sunk, and about 12,000 
pounds of rough cobbed mica produced. About three miles west of Oliver’s Ferry 
on the shore of Rideau lake, in the township of North Burgess, Mr. Orser operated 
an old abandoned mine, under lease from Messrs. Webster and Stewart, of Perth. 
This mine was in early days a large producer of phosphate, and a small amount of 
work developed a considerable quantity of mica. The option expired in June, 1915, 
and no work has been done since that date. On lot 6 in concession Vill of Burgess, 
-about six miles south of Perth, Mr. Orser began operations in January, 1916, on 
what was formerly known as the Burns mine. An old pit 45 feet deep has been 
cleaned out, and is being timbered and lagged over. A vein of mica about six feet 
in width has been uncovered. Adjoining this property on the west half of lot 3 in 
concession VI of Burgess, Mr. Orser and associates expect to commence work about 
May Ist, 1916. A small plant has been purchased for this property, all the others 
being worked with hand steel and horse whim. 


Scott Mine——This prospect, on lot_7, concession 9, Bedford township, was dis- 
covered and originally operated by Scott Bros., of Bedford. By them it was trans- 
ferred to the Anglin-Stonness-Gilbert Mica Company, who operated it in 1914. 
During 1915, the holdings of this latter company were taken over by the Anglin 
Mica Mining Company, Limited. The Scott property was worked for three months 
in 1915, then closed down, and the force of 15 men transferred to the Tett lease. 
This lease was operated for four months and produced about 15,000 lbs. of cobbed 
mica. 

The headquarters of the company are at Kingston, and the officers are: S. 
Anglin, president; J. E. Anglin, vice-president and manager; F. R. Anglin, sec- 
retary, and C. 8. Anglin, treasurer. 


Taggart Mine——This mine is situated on the west shore of Bobs lake, in Bed- 
ford township. 

In 1915 it was worked with a small force from September to the end of the 
year. The product is trimmed and finished for the market at Kingston by Kent 
Bros. J. M. Stoness is manager. 


Trimming and Splitting.—The following firms are engaged in trimming and 
thin splitting mica: At Ottawa, General Electric Company, Laurentide Mica Com- 
pany, 8. O. Fillion, Eugene Munsell and Company, and R. Blackburn; and at 
Kingston, the Anglin Mica Mining Company and Kent Bros. are operating. 

10 B.M. 
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Molybdenite 


In the Twenty-fourth Annual Report of the Bureau of Mines a complete sum- 
mary is given of the sources of molybdenum ores in the British Empire and their 
uses in steel making and in the various arts and industries. Due to this demand 
from England and the information given by the Director of the Imperial Institute 
of London, considerable activity was shown throughout the year in exploiting known 
deposits of this mineral and prospecting in likely territory. In eastern Ontario 
molybdenite has been found in the counties of Haliburton, Lennox and Addington, 
Frontenac and Renfrew. 

A considerable quantity of almost pure hand-picked crystals was shipped, but 
the amount recovered in this manner formed only a small percentage of the total 
content in the ore, and concentration methods had to be developed. 


Concentrators.—(1.) G. C. Mackenzie, of the Mines Branch, examined most 
of the deposits for the Dominion Department of Mines, and several trial shipments 
were made to the testing plant at Ottawa. A workable process was finally evolved 
giving a good extraction. Custom ore is being treated and concentrates shipped 


to England. 


(2.) The Orilha Molybdenum Company was formed in 1915, to mine, con- 
centrate and refine ores of molybdenum. Early in the year the company purchased 
the Jamieson molybdenite prospect near Eganville, county of Renfrew, and in 
addition to the production from this property have purchased custom ores from 
other properties. The plant erected at Orillia by the Canadian Smelting and 
Refining Company was taken over and part of it utilized for experimental work on 
molybdenite ores. A process finally was worked out which the company state is 
quite successful. At the close of the year the concentrating plant had a capacity 
of twenty tons per day. The company shipped a small quantity of concentrates, 
but most of the product is being shipped in the form of molybdic acid. Further 
experimental work is in progress, and by April 1st, 1916, the company expect to be 
producing ferro-molybdenum. 

The officers of the company are: President, G. P. Grant; manager, F. G. Cross; 
metallurgist, B. C. Lamble; manager ore department, J. F. McKenzie, and mine 
superintendent, J. G. Sipprell. 

The following tariff of treatment charges is in effect at the Orillia works of 
the company: 

TARIFF OF TREATMENT CHARGES. 


Ore or concentrates over 10% MoS, —- $15.00 per ton —- 85% recovery 
Between 8-10 ‘* — 14.50 ‘* — A 
o¢ Tes ce ss 13.50 ce ae €¢ (a4 
é¢ 6-7 oe a Lae 12.50 ce sa ce CS 
6s 5-6 6c ett 10) (a3 ee 66 
a; 4-5 as ae) KV 18 (its ae) ¥its (a 
a3 3-4 $4 se 9.50 a? —— ron é¢ 
MG 9-3 Gi Se 8.50 6c we ECC a 
oe 135-3 ee — _ 7,50) 4% — 80% ‘$5 
Under 1% as — No tariff, and only treated subject to 


special terms to be made on each ship- 
ment. 
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Settlement is made at the rate of $1.00 per lb. of MoS, within 21 days after date of 
sampling. 


No eredit is allowed for any molybdic oxide present in ore—all samples must first be 
leached with ammonia to remove any oxide present. Special penalties dependent upon 
character of ore for presence of copper, bismuth or arsenic. 

(3.) W. J. Spain, of New York, purchased the Legree prospect in Renfrew 
county and, after considerable development, decided: to erect a concentrating plant 
at the mine. Im all, the production end was placed on a fairly substantial basis 
during the year, and developments during 1916 will be awaited with interest. 


Belgian Syndicate —In 1914, a group of capitalists with head office in Brus- 
sels, Belgium, started operations on a promising molybdenite discovery, on lots 7, 
8 and 9, in the 11th concession, and lot 8, in the 12th concession of Brougham 
township. An adit was driven 75 feet and the ore body prospected with about 150 
feet of drifting. 

When inspected in October, 1915, the camps were being prepared for a renewal 
of operations which were suspended when war was declared. 

The directors of the company, formerly known as the Algunican Development 
Company, which in 1915 was succeeded by the Renfrew Molybdenum Mines, 
Limited, included Jean Vanophen, A. E. Goyette, P. C. Neault, and Victor Mien- 
wenhuyse, with Horace Young as Canadian manager. 


Burns Prospect.—-On lot 4, in the 15th concession of Sheffield township, H. 
C. Bellew, of Montreal, began work in September, 1915, developing a molybdenite 
prospect on the Burns farm. This property is situated near the Chisholm prospect, 
about seven miles south of the village of Enterprise. Trenching and stripping was 
in progress on the date of inspection. 


Cailloux Prospect-—On lots 8 and 9, in the 15th concession, and on lot 11, in 
the 12th concession of Sheffield township, L. L. Cailloux, of Montreal, started work 
about September Ist, 1915, developing molybdenite prospects on the Spratt and 
Oderdike farms. 

On the date of inspection, a fairly good deposit had been discovered on the 
Spratt farm and work was in progress in an open cut, measuring 30 feet by 25 
feet and by 20 feet deep. Five men were employed by Mr. Cailloux. 


Jamieson.—This prospect is situated on lots 5 and 6, in the 8th concession of 
Lyndoch township, and was originally owned by the Jamieson Bros., of Renfrew. 
Harly in 1915 it was acquired by the Orillia Molybdenum Company, and worked 
by them throughout the year. At this prospect there is a fairly well-defined vein 
running about 5 degrees east of north, which has been open cut for a distance of 
220 feet. The average width of the open cut was 21 feet, and average 
depth 21 feet. The pit measured 24 feet at the deepest point. Substantial board- 
ing camps, office, stables and shops were built during the year, and preparation 
made for operating on a larger scale if conditions warranted. The ore was hoisted 
by a stiff leg derrick, 35-foot boom, and dumped on a platform, where the pure 
crystals were picked out and shipped separately. By careful hand cobbing a 20 to . 
30 per cent. product was secured, for shipment to the company’s smelter at Orillia. 
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Up to October 5th, 1915, 80 tons had been shipped, of which about 2 per cent. was 
pure leaf. Forty men were employed. The officers of the company are:—J. B. 
Tudhope, president; J. F. McKenzie, manager, and J. G. Sepprell, superintendent. 


Legree.—On lots 35 and 36, in the fourteenth concession of Brougham town- 
ship, county of Renfrew, Joseph Legree, of Renfrew, is developing a molybdenite 
prospect. ‘The occurrence is practically the same as at the Spain and Jamieson 
properties. The ore body has an average width of four feet, and the molybdenite 
is closely associated with sulphides in the gangue. 


O’Brien.—A number of molybdenite discoveries were made in the township 
of Brougham by Joseph Charron, of Renfrew, who, in conjunction with Dr. Con- 
nolly, held the mining rights on several lots, including lots 15, 16, and 17, in the 
11th concession, and lot 16, in the 10th concession. ‘These were divided up and 
transferred in part and otherwise. 

On parts of the above lots is situated the O’Brien prospect, owned by M. J. 
O’Brien, of Renfrew. In October, 1915, J. C. Murray took charge of this property, 
and it developed into a steady shipper of ore running from 3 to 6 per cent. MoS,. — 

The ore body runs east and west, and ore has been found over an area of 
1,000 feet in length by 100 feet in width. Substantial buildings have been erected, 
including cook camp, ore sorting house, sleep camp, stables and shops. 

The ore is hauled twelve miles to Ashdod station, on the C. P. railway, and 
shipped to the Orillia smelter for treatment. 

The postoffice of the mine is at Dacre R.F.D. No. 1. 

J. C. Murray is in charge of the property, employing twelve men. 


Orr.—About ten miles southeast of the village of Wilberforce, in the 5th con- 
cession of Cardiff township, Fred. O. Orr, of Peterborough, discovered molybdenite 
and did a small amount of development work. The molybdenite occurs in small 
flakes through the capping of gneiss. Several test pits were sunk, but at no point 
was the showing sufficient to warrant further work. Mr. Orr also prospected several 
adjoining lots, but on the date of inspection, October 14th, no work was in pro- 
eress. 


Paterson.—On the west half of lot 28, concession 4, Bagot township, Mark J. 
Paterson, of Toronto, did considerable development work on a molybdenite pros- 
Pegie 

The ore occurs in the usual manner over a large area, which had been stripped 
35 feet in width, over a distance of 400 feet. At one point a pit was sunk 20 
feet deep and from this some 4,500 lbs. of pure flake molybdenite had been shipped. 

Work was in“charge of Mr. Paterson, but had been discontinued on the date 
of inspection, October 7th. 


Richardson Prospect—-On lot 22, in the second concession of Ross township, 
Renfrew county, a promising molybdenite prospect has been opened up on the 
John Rose farm by Thomas E. Richardson, of Portage du Fort, Quebec. The pro- 
perty is reached by good wagon road and is convenient for shipping, being situated 
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about one mile southwest of Haley station, on the main line of the Canadian Pacific 
Railway. The mineral occurrence differs somewhat from others in the district, in 
that the ore occurs in a well defined quartz vein, having an average width of five feet. 
On the date of inspection in April, 1916, a prospect pit had been sunk 35 feet in 
length by 10 feet deep, and varying in width from 3 feet to 12 feet. The ore is of 
good quality, and is associated in the quartz with pyrites and feldspar. The pros- 
pect will be further developed during the year. 


Russell—Near the village of Norland, on lot 5, concession 11, township of 
Laxton, Capt. A. J. H. Russell is developing a molybdenite prospect. A vertical 
shaft 7 feet by 9 feet has been sunk to a depth of 35 feet on the shore of Mud 
Turtle lake. The molybdenite at this property is disseminated throughout a 
gangue of pyroxenite and apparently no other sulphides are present. In this respect 
it differs from the deposits described above in Renfrew county. 

This deposit of molybdenite was probably the first discovery of this mineral in 
the Province. Specimens from lot 5, Laxton township, have been for many years 
in the old Toronto Museum, and mention was made of this deposit in Sir William 
Logan’s Report. 


Sheffield—On lot 5, of the fourth concession of Sheffield township, county of 
Addington, A. M. Chisholm, of Kingston, re-opened his molybdenite prospect, 
which had been lying idle for several years. Mr. Chisholm owns the mineral rights on 
50 acres, and did considerable work in 1904 and 1905 on this prospect. 

The ore occurs in crystals of various sizes, disseminated in a gangue of 
pyroxene, pyrrhotite and iron pyrites. At the Chisholm property there appears to 
be several distinct mineralized zones with a fairly definite strike N.E. and S.W. 
Mining is carried on in an open pit, which on the date of inspection in September, 
measured 80 feet long by 80 feet wide, with an average depth of 20 feet. The 
plant included one guyed derrick with a single-drum March and Henthorn hoist 
and 15 h.p. upright boiler. i 

Twelve men were employed under the direct supervision of Mr. Chisholm, the 
owner of the property. 


Snake Lake-—On the west half of lot 28, in the 12th concession of Bagot 
township, on the shore of Snake lake, near the boundary line between Bagot and 
Blythfield townships, R. R. Gamey did some prospect work on molybdenite show- 
ings. The work consisted of trenching and sinking test pits, under the direction 
of W. J. Urquhart. 


Spain.—On lot 31, in the 4th concession of the township of Griffith, W. J. 
Spain, of New York, did considerable development on what was known locally as 
the Legree prospect. This discovery was made on property owned by Joseph 
Legree, of Renfrew, and by him transferred to Mr. Spain in the spring of 1915. 

A plant was installed consisting of one Wicker double drum hoist, one 60-h.p. 
Nagle boiler, portable locomotive type, pump and derrick. On the date of inspec- 
tion in September, ore was being taken from an open pit, measuring 75 feet long 
by 50 feet wide, and with a depth of 15 feet at the deepest point. A vertical shaft 
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7 feet by 8 feet had been sunk to a depth of 35 feet. About six tons of pure leaf 
molybdenite had been slipped to various firms in the United States, and another 
ton was in cases ready for shipment. On dump at the mine, between 400 and 
500 tons of ore running 4 per cent. MoS, was stock piled for treatment. 

On account of the long haul to the railway, Mr. Spain decided to erect a 
concentrating plant at the mine. Construction work had not been started, but 
plans for the mill followed closely the process developed at the testing plant in 
Ottawa. The original design included jaw crusher, cylindrical drier, 3 sets rolls, 
Newago screens of various sizes, two 30-foot picking belts, one 10-ton roaster, and 
4 water flotation units. 

George Gray was in charge of the work, employing 20 men. 


Treasure [ill Mine.—This property is situated on the Alex. Evans farm, near 
Cheddar postoffice, in Cardiff township, about ten miles south of the village of 
Wilberforce. Molybdenite was discovered here by Messrs. Elliott and Bolmer. From 
November, 1913, to March, 1914, it was worked under option by M. J. O’Brien. 
A vertical shaft was sunk to a depth of 35 feet, and several test pits sunk in 
various parts of the property. A small plant was installed, including a 50 h.p. 
locomotive type boiler, Wettlaufer crusher and a set of 12-inch rolls. 


The ore occurs with pyrites in a schist gangue. No work has been done since 
March, 1914. 


Warren.—On the west half of lot 27, in the 4th concession of Bagot town- 
ship, Renfrew county, R. R. Gamey had the mineral rights on the Warren farm 
under option. 

Work was started September Ist, 1915, under the direction. of W. J. Urqu- 
hart, of Toronto, and seven men were employed in trenching and sinking test 
pits. Molybdenite occurs on this lot in connection with the sulphides of iron, 
under a capping of gneiss about 8 feet in thickness. No shipments had been made 
from this property up to October 7th, 1915. 


Walson.—In the township of Matawatchan, on lots 3 and 4, near Wilson post- 
office, and close to the boundary of Miller township, there is an occurrence of 
molybdenite on the farm owned by James Wilson. Very little work has been done 
on this prospect at the time of inspection, but the fact that molybdenite occurs in 


a pegmatite dike extending several hundred feet, would warrant further develop- 
ment. 


Graphite 


Black Donald.——The Black Donald mine is situated on Whitefish lake, about 
14. miles from Calabogie, in Renfrew county. The company’s mining rights in- 
clude lots 17 to 20 inclusive, in concessions 1, 2 and 8, township of Brougham. 

Mining operations are generally stopped about November Ist and resumed in 
the spring, sufficient ore being hoisted in the summer months to supply the mill 
for the year. In 1915, pumping was commenced on May Ist, and two weeks later 
hoisting was resumed. It is the intention of the management to keep the mine in 
operation during the winter of 1915-16 for the first time in its history. 
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The workings have reached a depth of 145 feet. The winter’s supply of ore 
will be taken from a 10-foot stope starting from the shaft. 

During the year there was a largely increased demand for Canadian graphite, 
due to the interruption to foreign shipping from Ceylon and Korea. A large pro- 
portion of the best pencil stock comes from Senora, Mexico, and, due to the re- 
volution in that country, our trade was increased. Foundries running on a 25 
per cent. efficiency basis in 1914 were working double shifts in 1916. As a result 
the Black Donald increased its output of refined graphite by 50 per cent. Large 
consumers in the United States are beginning to look with favor on the Canadian 
product, and the outlook for the future is exceedingly bright. 

The officers of the company are:—-A. H. Munger, president, Kansas City; R. F. 
Bunting, general manager, Calabogie; and J. N. Snead, secretary, Calabogie. Fifty 


or dD 
men were employed under superintendent J. G. Patno. 


Globe.—In October, 1915, the Globe Graphite Mining and Refining Company, 
Limited, was organized and work resumed in the old Globe mine, situated about three 
miles south of Port Elmsley, in concession 6, township of North Eimsley. This pro- 
perty was worked many years ago and was in early mining days in Ontario known as 
the Pyne mine. In 1900 it was acquired by Rinaldo McConnell, who formed the 
Globe Refining Company. For the past three years the mine has been closed, but 
the increased demand for Canadian graphite, particularly for the flake variety, 
has again placed it in the producing class. 

The mine was first worked by the open-cut method, but work at present is 
confined to timbering the shaft which is now 125 feet deep, and stoping on the vein 
at this level. Considerable work will be necessary to clean out old working and 
place the mine on a safe working basis with an increased production. 

The present output is about 30 tons per day of ore running 10 to 12 
per cent. flake graphite. The mill at Port Elmsiey has a capacity of 40 tons per 
day, a dry process of refining being used. 

The officers of the company are:—President, Rinaldo McConnell; vice-presi- 
dent and manager, H. F. Meech, and secretary, J. L. Wells. 

Fifteen men are employed at the mine and twelve at the mill. 


National—National Graphite, Limited, was organized in the spring of 1915, 
and is an amalgamation of the interests held by Messrs. Matthews and Foster in 
certain mining lands in Hastings county, and the milling and mining interests of 
the New York Graphite Company. The latter company owned a large mill at 
Harcourt on the I. B. and O. railway, and ore from the Matthews mine is shipped 
to this mill for refining. 

The mine is situated near the village of Maynooth, in Monteagle township. 
The graphite is of the flake variety disseminated in a limestone gangue, and is easily 
concentrated. The orebody appears to have a definite strike northwest, and is 
worked by the open-cut method. On the date of inspection, in September, the pit 
was 40 feet long by 18 feet wide and 25 feet deep. 

R. W. Matthews is manager of the company, employing 21 men at the mine 
and 12 at the Harcourt mill. 
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Corundum 


The Manufacturers Corundum Company operated its property in Carlow town- 
ship, Hastings county, for the first two months of the year. The mine and 
mill at Burgess were closed March Ist, and nothing was attempted in the line 
of production at this property for the balance of the year. Some diamond drilling 
was done on the company’s holdings on the York branch of the Madawaska 
river and small shipments made for testing purposes. D. A. Brebner, president 
of the company, states that nothing will be done till the results of these tests are 
known. 


Marble 


Ontario Marble Quarry.—Ontario Marble Quarries, Limited, own lots 29 and 
30 in the 10th concession of Dungannon township, and lots 41 and 42 in Faraday 
township. High grade marble of various colors is produced, the chief output 
coming from No. 1 quarry, pink and green variety, and No. 2 quarry, which pro- 
duces a pure white marble. 

At No. 1 quarry, the plant includes a stiff leg steel derrick, and double-drum 
hoist, and a Whitelaw 90 h.p. horizontal tubular boiler. 

At No. 2 quarry are 2 Sullivan channeling machines, one guyed derrick and 
2 upright 35 h.p. boilers. The two workings are connected by a standard gauge 
railway. At the sawing plant there are 4 sets of gang saws, with 50 saws to the set. 
The marble from this quarry can be delivered in any size required and in a great 
variety of colors. It takes a perfect polish and compares favorably with the im- 
ported marbles. Thomas Morrison is manager of the company, employing 20 men. 


White Marble Co. of Canada, Ltd.—A description was given in the 24th Annual 
report of the plant and quarry of this company, in the township of Horton, near 
Haley station, Renfrew county. Operations were carried on till September 15th, 
1915, on which date the quarry and sawing plant were closed. J. A. McLaughlin, 
who was left in charge of the property, stated that operations would be resumed 
in the spring of 1916, by new interests, allied to the Canada Glass Mantles and 
Tile Company of Toronto. 


Quarries 


Britnell and Company.—This Company resumed operations on a reduced 
scale in their quarry on lot 13, in the 6th concession of Somerville township, Vic- 
toria county. No dimension stone was shipped during the year, the product being 
confined to crushed limestone of various sizes. The plant consists of 4 upright 
boilers, 15 h.p. each; 3 stiff lee derricks; 3 double drum hoists; one locomotive 
boiler, 35 h.p.; one Gates breaker, No. 3; screens and bucket conveyers. 

Five men were employed on the date of inspection in October, under foreman 


J. A. Lumby. 


Canada Cement.—The Point Anne quarry and plant situated on the Bay of 
Quinte, about six miles east of Belleville, resumed operations in the spring of 1915, 
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and closed again in December. The quarry was based on a basis of greater produc- 
tion during the year by improved methods of working. Drilling was kept well in 
advance of requirements. The average depth of the quarry is now 20 feet. The 
large 36 by 60-inch Fairmount crusher, installed in 1914, worked satisfactorily. 

H. L. Shock is local manager, employing 12 men in the quarry. 


Canada Lime Company.—This company is one of the largest producers of pure 
white lime in the Province. They own lots 37 to 40 inclusive in the township of 
Somerville, and lots 4, 5 and 6 in the village of Coboconk. One kiln with a capa- 
city of 10 tons per day was operated during 1915, owing to the slack trade. The 
company’s quarry and kilns at Sand Point, near Renfrew, were closed most of the 
year. Mr. Ballantyne, formerly in charge at Coboconk, moved to the Sand Point 
property and was succeeded by C. R. Christie, president of the company, 

Ten men were employed during the year. 


Crushed Stone Limited.—The crushing plant of this company is situated on 
the Trent Valley canal, on lot 49, in the township of Eldon, Victoria county, near 
the village of Kirkfield. For a number of years this company has been crushing 
the material thrown on the bank when excavating for the Trent canal, working 
under lease from the federal government. The plant consists of one No. 714 
McCully crusher, one No. 4 Gates crusher, two 100 h.p. Goldie-McCullough 
boilers, elevators and screening plant. All sizes of crushed stone are shipped. 

W. H. Essery is president of the company and A. E. Oliphant superintendent, 
employing thirty men. 


Crookston.—Messrs. Quinlan and Robertson began operations for the year at 
their Crookston quarry on May 10, 1915, and continued throughout the year. The 
quarry is situated on lot 19, in the 9th concession of Huntingdon township, near 
Crookston station, on the Madoc branch of the Grand Trunk railway. Most of the 
material discarded as unfit for dimension stone, the accumulations of many years 
of steady operations by different owners, was used up during the year and quarry- 
ing started in the old workings. 

W. E. Tummon is superintendent, employing fifteen men. 


Delta Lime Company.—On lot 27, in the 8th concession of Bastard township, 
the Delta Lime company operated their quarry during the year. The product is 
a high grade crystalline limestone, which is burned at Delta village. One kiln 
with a capacity of°150 bushels of lime per day is operated during the summer 
months. Omar Brown, Delta, is manager of the company. 


Eganville Quarrya—The Standard Chemical, Iron and Lumber Co. operated 
their quarry on a reduced scale during 1915. The quarry and lime kilns are situ- 
ated near the village of Eganville, on lot 19, in the 20th concession of the town- 
ship of Grattan. One kiln, with a capacity of 450 bushels of lime per day, was 
kept in commission. 

J. S. Shane succeeded Mr. Arveson as manager during the year. Ten men 
were employed on the date of inspection in October. 
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Gosselin.—On lot 22 in the township of Gloucester, on the Montreal road, 
Charles Gosselin continued to operate his hmestone quarry. ‘The plant in this 
quarry consists of one stiff-leg derrick, one upright boiler, 15 h.p., one Climax jaw 
crusher, one Case steam thresher engine, elevator, and screens. Crushed stone, 
rubble, dressed building stone, and dimension stone of all sizes is supplied to the 
Ottawa trade. Thirteen men were employed on the date of inspection. 


Gordon and Son.—During the summer months the firm of Gordon and Son 
quarried granite near the village of Escott in Leeds county, about 12 miles east of 
Gananoque. 

Large pieces are broken by the plug and feather method, and these subdivided 
into paving setts, for which the grey granite is admirably suited. Fifteen men 
are employed. 


Kingston.—The quarry owned by the City of Kingston and located on Montreal 
Street was operated at intervals during the year by Henry MacRow. All of the 
product was used by the city for street purposes. Some building stone was taken 
by different contractors from the Division Street quarry, which for many years has 
supplied the building trade with the high-grade stone to be seen in all of Kingston’s 
public buildings. The penitentiary officials operated their quarry at Portsmouth 
throughout the year. Convict labor is employed, and the product used in the eree: 
tion and maintenance of walls ind buildings around the prison. 


McMillan.—On lot 19 in the 7th concession of the township of Williamsburg, 
near the village of Dunbar, James McMillan quarries limestone for building pur- 
poses. A 12-foot bed of high-grade stone is worked by the plug and feather method, 
and most of the product is made up into sills and lintels. No plant is required, 
and operations are carried on in a small way, as the building trade in the locality 
demands. 


Mille Roches.—On lots 24, 25 and 26, in the 4th concession of Cornwall town- 
ship, there are four large quarries which have been worked at short intervals since 
1895. They are situated about two miles west of the village of Mille Roches, near 
the Grand Trunk railway, and during the construction of the Cornwall canal 
were large producers of cut stone and crib filling material. The limestone is of 
good quality, and shipping facilities are excellent. 

Messrs. Philp and Urquhart Thompson, James Henderson, and Larkin and 
Sangster own the several lots. 


Ontario Rock Company.—The trap rock quarry owned by this company at 
Preneveau, near Havelock, in Belmont township, was closed till May 31st, 1915, when 
operations were resumed and it ran continuously till the close of the year. The 
working face is now 65 feet deep by 200 feet wide. 

The plant consists of one horizontal tubular boiler 100 h.p., one locomotive 
type 150 h.p., one 175 h.p. Brown mill engine, one No. 8 Austin gyratory crusher, 
one Jenckes jaw crusher, two Simons dise crushers numbers 24 and 36, one Marsh 
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and Henthorn 7 by 10 hoist, one guyed derrick and clam for use in loading from 
stock pile. 

The limestone quarry in Prince Edward county owned by this company was 
not in operation during the year. 

The officers of the company are: Alex. Longwell, president; George Rayner, 
manager, and 8. Bradley, superintendent. Thirty men are employed at the Pre- 
neveau works. 


Point Anne.—Point Anne Quarries, Limited, operating near the Canada 
Cement Company plant on the Bay of Quinte, ran steadily throughout the season 
of navigation. The quarry has been opened for a distance of three-quarters of a 
mile in length by 100 feet wide, with an average depth of 24 feet. An electric 
trolley line runs through the quarry from the loading dock to the siding on the 
Canadian Northern railway. 

Drilling is done with a large Armstrong churn drill, which operates during the 
whole year and insures a constant supply of broken stone. Seymour electric power 
is used throughout the quarry and crushing plant, with the exception of the 60-ton 
Marion shovel, which is steam driven. The company ships rubble, crib-filling 
material, and all sizes of crushed stone. 

The officers of the company are: M. J. Haney, president; J. H. M. Stewart, 
manager, and A. G. Bennett, superintendent. Forty men are employed during the 
season of navigation. 


Pembroke.—Most of the crushed and building stone used in Pembroke and 
vicinity is supphed from the quarries owned by Wm. Markus, Limited, and Messrs. 
Kehoe Bros. Both are worked in a small way as the trade demands. They are 
situated on adjacent lots in the township of Pembroke about two miles east of the 
town. Rubble, crushed and building stone is supplied to the trade. 


Renfrew Quarry.—The Jamieson Lime Company continued to operate their 
quarry near the town of Renfrew during the year. This company operate three 
quarries, one inside the town limits of Renfrew, and two in the second concession of 
Horton township, about two miles south of the town. Some years back a con- 
siderable quantity of stone from these quarries was shipped to the Sudbury smelters 
for fluxing purposes, but that trade gradually diminished as other sources were found 
nearer the works. When working to capacity the company produce 30 tons of white 
hme per day. J. A. Jamieson is manager. 


Rideau Canal Supply Company.—In the township of Nepean, near the city 
limits of Ottawa, the Rideau Canal Supply Company operated their limestone quarry 
throughout the year. The working face is 20 feet deep over a distance of 300 feet; 
crushed stone supplied in five sizes, also rubble and building stone are delivered to 
the trade in Ottawa. Robert Foster is manager, employing 40 men. 


FH. Robillard and Son.—This quarry on lots 22 and 23 in the township of Glou- 
cester, near the city of Ottawa, on the Montreal road, worked with reduced force 
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during 1915. One lime kiln was in commission, and only 10 men employed in the 
quarry on the date of inspection. Shipments include rubble, dressed and dimension 
stone and white lime, most of the product going to the trade in Ottawa. R. HE. 
Robillard is manager. 


Street and O’Brien.—On lot %, concession II of the township of Leeds, near 
Gananoque, Messrs. Street and O’Brien quarry grey granite for use in making paving 
setts. No plant is required, and all the work is done by experienced stone cutters 
who are employed on a contract basis of a price per 1000 setts. Work is carried on 
during the summer months only. Fifteen men are employed. 


Toronto Brick Company.—The quarry and lime kilns of this company at Cobo- 
conk, Victoria county, were closed most of the year. When running to capacity 
the company operate three kilns with a total output of 150 tons of lime per week. 
Charles Callan is superintendent, employing 15 men. } 


V.—SOUTHWESTERN ONTARIO 


Quarries 


Amherstburg Quarry.—This quarry, situated near the village of Amherstburg, 
and owned by the Solvay Process Company of Detroit, Michigan, was being pumped 
out in July, 1915, when the inspector visited the property. This quarry has been 
idle for several years. J. W. Foley is superintendent. 


Beachville White Lime Company.—Near the village of Beachville, the com- 
pany operate a limestone quarry for the manufacture of lime. The quarry and 
kilns, two in number, adjoin the property of the Standard White Lime Company. 

On account of the low magnesia content, this stone is desirable for fluxing in 
blast furnaces, and for use by chemical plants. Charles Downing is manager, em- 
ploying fifteen men. 


Brown Quarry.—This quarry has been described in previous reports as belong- 
ing to the Owen Sound Lime Works. It is now owned and operated by O. C. Brown, 
of Owen Sound. Operations were carried on and lime manufactured for about eight 
months in 1915, the demand for lime coming mostly from the farmers in the 
vicinity of Owen Sound. 


Canada Crushed Stone Corporation.—The quarry operated by this company is 
situated on lots 12 to 16 inclusive. concession I of the township of West Flam- 
borough, near the town of Dundas. The quarry is worked in two benches. the 
upper bench being 244 feet above the level of the Grand Trunk Railway, and the 
lower, 175 feet. The quarry proper is 1,000 feet long by 500 feet wide with a 
working face of 30 feet. This stone is shipped to the Hamilton steel plant for 
fluxing purposes. A second bench with a 25-foot working face is crushed for con- 
erete and road material. 
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The stone is crushed in a No. 21 Power and Mining Company gyratory 
crusher. From the crusher it is conveyed to a set of rolls 72 inches by 30 inches, 
and from the rolls on a 30-inch belt conveyor to the revolving and shaking screens 
and properly sized for shipment. 

An average sample of the stone shipped for fluxing purposes shows the follow- 
ing analysis: 


| 


Silica Iron Oxide Alumina | CaCos MgCo, Sulphur Phosphorus 


b 


41 43 o9 55.20 43.60 .016 .005 


An average sample of stone shipped for road material was tested at the Public 
Roads Department, Washington, D.C., with the following results :— 
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The company also have a ecntract with the Steel Company of Hamilton to 
take all their blast furnace slag, and this product is ground and sold to the trade 
for concrete purposes. Charles M. Doolittle is president and general manager of 
the company, employing eighty men. 


Canada Cement Company—What is known as plant No. 8 of the above com- 
pany is situated near Port Colborne, on lots 30 to 32 inclusive, township of Hum- 
berstone, Welland county. During 1915, the works were closed from February 
13th to April 12th. ‘The plant in the quarry and clay bank consists of two 
Marion 60-ton shovels, one Thew shovel used for stripping overburden, two Clipper 
churn drills, and one Browning hoist. 8S. R. Preston is local manager, employing 
twenty-five men in the quarry. 


Canadian Quarries, Lumited—The quarry owned by this company was in oper- 
ation during the year, with a force of thirty-five men. Crushed stone only is 
shipped from the quarry, which is located on lots 28 to 30 inclusive, concession V., 
township of Saltfleet. 

The plant consists of one 35 h.p. horizontal boiler, one 25 h.p. portable boiler, 
one 40 h.p. horizontal boiler, onz No. 6 and one No. 4 Austin gyratory crusher, 
and one six-section revolving screen, 24 feet long by 4 feet in diameter. D. D. 
O’Connor is president of the company and R. 8S. Stone, manager. 


Coast and Lakes Contracting Corporation—-The quarry owned by this com- 
pany in the township of Bertie, county of Lincoln, near Ridgeway, was in opera- 
tion for three months only during the year, beginning September Ist, closing 
November 28th, and only large blocks of stone weighing from five to eight tons are 
shipped. The whole output for 1915 went to the Buffalo breakwater contract. 
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‘Ti. J. Eggleston of Cleveland, Ohio, is manager of the company, and M. EH. Gloven, 
local superintendent, employing thirty-five men. 


Chalmers Quarry—-Due to a decreased demand for white lime by the build- 
ing trade in Owen Sound and vicinity, the above quarry and kilns operated for 
only eight months in the year. <A force of four men was sufficient to supply the 
demand. The kiln has a capacity of 275 bushels per day, Stewart Chalmers suc- 
ceeded his father as manager during the year. 


Cook Quarry.—Near the town of Wiarton, Bruce county, on lots 7 and 8, in 
concession XXIV of Annabel township, J. S. Cook operates a small quarry for 
supplying dressed stone to the building trade. The plant consists of a small 5 h.p. 
gasoline engine and air compressor, drilling for plug and feather work being done 
by pneumatic tools. Five men are employed. 


Empire Limestone Company.—The quarry operated by this company is one of 
the oldest in the Province. It is situated on lots 4 to 6, concession I., of Humber- 
stone township, near Skerkston station, on the Grand Trunk line from Pt. Col- 
borne to Buffalo. An area of 40 acres has been worked out, the average depth 
being 35 feet. During 1915, work in the quarry was practically abandoned, and 
sand from the shores of Lake Erie was shipped during the season of navigation. 
The demand for this product increased during the year both for domestic and 
United States shipments, and facilities were installed for all rail shipments. ‘The 
company own four gas wells, with an average daily production of 82,800 cubic 
feet. M. B. Fuller is president of the company and John Haston manager. Fifty 
men are employed. 


Fleming Quarry.—This quarry is owned by J. H. Fleming, of Toronto, and is 
situated on lot 26, concession IX, of Esquesing township, Halton county, ad- 
joining the Logan quarry. During 1915 the output of the brown and blue sand- 
stone produced at this quarry was greatly reduced owing to slack demand by the 
building trade. M. G. Bell, Glenwilliams, is manager of the quarry, and during 
the year a force of ten men was employed. 

Gallagher Lime and Stone Company.—Near the Marshall quarry on lot 15, 
concession VI, of Barton township, the above company operate a small quarry for 
use in the manufacture of lime. -The city of Hamilton affords a good market for 
the lime output, also for the rubble and building stone produced. Dan Gallagher, 
Hamilton, is manager of the company, employing ten men. 


Gravenhurst Quarry.—The Gravenhurst Crushed Granite Company, Limited, 
worked a quarry in the town of Gravenhurst during part of the summer of 1915. 
The rock, which is a biotite granite gneiss, is sold only in the crushed form. The 
product is shipped by rail. The rock is trammed on the level and fed into a No. 8 
Kennedy gyratory crusher. Thence it passes to two No. 6 Kennedy gyratorys and 
is carried by a bucket elevator to the upper floor of the building, where two rotary 
screens remove the undersize. The oversize is returned to a bin which feeds into 


a 
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one of the No. 6 crushers,.while the undersize, with the fines removed, is shipped. 
George H. Harper, Gravenhurst, is manager, and forty men were employed at the 
time of inspection. 


Hagersville Crusiied Stone Company—Vhe quarry owned by this company 
was opened in 1913 and operated at intervals since. During 1915 work was carried 
on for eight months. The quarry is situated about one mile east of the village of 
Hagersville on the line of the Michigan Central railway. The plant consists of one 
60 h.p. locomotive type boiler, one No. 4 Austin crusher, one No. 5 Gates crusher, 
and a screening plant, with a capacity of 400 tons per day. Robert Hambleton is 
manager, employing thirty-five men. 


Hagersville Contracting Company.—The quarry operated by this company is 
located on lot 14, concession XIII of Walpole township, near the village of Hagers- 
ville. Operations were carried on for eight months during 1915. The plant in- 
cludes one 60 h.p. Fairbanks gas engine, one 150 h.p. St. Marys gas engine, one 
No. 7% Gates crusher, two return tubular boilers of 100 h.p. each, two locomotive 
type-boilers, and one new 150 h.p. Jenckes boiler. The plant has a capacity of 
1,000 tons of crushed stone per day, with shipping facilities on the Michigan 
Central, Grand Trunk and T. H. and B. railways. This quarry has been worked for 
many years and an area of 30 acres has now been worked out to a depth of 12 
feet. John C. Ingles is manager of the company, and thirty-five men were em- 
ployed during the year. 


Harrison Quarry—This quarry adjoins the Oliver-Rogers on the south and 
was opened by H. B. Harrison, of Owen Sound, during 1914. The stone is of 
particularly fine quality for building purposes, the whole output being shipped in 
rubble form for foundations. During 1915 the quarry operated for a short time 
only, and in November was closed entirely owing to the death of Mr. Harrison. 
The plant consists of one guyed derrick, one stiff-leg derrick, and one 15 h.p. up- 
right boiler. 


H. Harvey, Iwmited—Messrs. E. Harvey, Limited, of Guelph, operated their 
limestone quarry near the village of Rockwood during the year. 

The stone is well suited for the production of white lime, and the whole out- 
put of the quarry is burned in three large kilns, having a combined capacity of 
40 tons of lime per day. Hydro-electric power is used to operate the quarry 
machinery and kiln fans. E. Harvey is manager, employing twenty-five men. 


Hurst Quarry.—On lot 21, concession V of Esquesing township, Samuel H. 
Hurst, of Toronto, has reopened an old sandstone quarry which was first operated 
some sixty years ago. Work was commenced in one of the old openings, and on 
the date of inspection, in May, seven men were engaged in stripping the clay over- 
burden at a point where the working face measured 15 feet in depth. The stone 
breaks easily, is of good, uniform color, and will be manufactured into sills, cours- 
ings, lintels and all kinds of building stone. A. Norton was in charge of the work 
for Mr. Hurst. 
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Logan Quarry.—This quarry, on lot 27, concession VIII of Esquesing town- 
ship, operated at intervals during the year. For the first six months of the year 
building stone was in good demand, but during the latter half of the year the 
quarry was closed most of the time and only operated to fill small orders. The 
stone here is of excellent quality and a uniform grey color. The plant consists of 
one portable traction engine, three steam drills, and two guyed derricks. Rubble 
and building stoned is shipped, chiefly to the trade in Toronto. Hugh Logan, of 
Glenwilliams, is owner and manager. 


Longford Quarry.—This quarry is situated near the village of Longford Mills, 
about seven miles south of Orillia, on lots 21 to 24 inclusive, township of Rama. 
The product is shipped mostly in the form of rough and dressed building stone. 
Up to 1913, when the furnaces of the Canada Iron Corporation at Midland closed 
down, stone from this quarry was used for fluxing purposes and found to be equal 
to any in Ontario for that purpose. The plant includes 13 guyed derricks, a small 
Rand compressor and one portable boiler. In 1915 the quarry was in operation from 
April Ist to December 31st. Fourteen men were employed, eight of these being 
stone cutters working piece work at a price per lineal foot. The officers of 
the Longford Quarry Company are:—-President, Wm. Thompson; secretary-trea- 
surer, Allen McPherson, and manager, C. C. Howlett. 


Marshall Quarry.—On lot 14, in concession VII of Barton township, about 
three miles west of Hamilton, James Marshall operated his quarry for the produc- 
tion of lime during the summer months. Mr. Marshall is in charge of the work 
and operates two kilns, employing twenty-five men. 


McCormick Quarry.—On the northwest corner of Pelee Island, at the old North 
Dock, is a limestone quarry which has been worked for rubble and building stone for 
many years. It is situated on subdivisions 17, 18 and 19, of lot 22 or lot 23, and 
is owned by John McCormick, Scudder, Ont. Very little work was. done in this 
quarry in 1914 or 1915. 


McKay and McPherson.—During 1915 Messrs. Alex. McKay, of Toronto, 
and Benjamin McPherson, of Owen Sound, opened a quarry for the production of 
rough building stone, on property lying adjacent to and south of Harrison’s quarry, 
in Owen Sound. The working face is now 22 feet deep, and during 1915 four 
men were employed for eight months. About 1,800 tons of stone were shipped to 
the trade in Toronto. | 


Michigan Central Quarry.—Near the town of Hagersville, and adjoining the 
quarry of the Hagersville Contracting Company, the Michigan Central railway 
have opened up a large limestone quarry for supplying crushed stone for surfacing 
material, rubble for pier filling and in addition some dimension stone for build- 
ings. The quarry was idle throughout 1915, but began operations in January, 1916, 
with seventy men. D. E. Cronin is manager for the railway company. 
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Oliver-Rogers Quarry.—The crushed and rubble stone business in Owen Sound 
fell off considerably during 1915, the output showing a decided decrease. The 
above quarry is the largest in Owen Sound and enjoyed a steadily increasing busi- 
ness up to 1915. During the year operations were carried on for nine months 
with a force of fifteen men. The plant includes three guyed derricks, one stiff- 
leg derrick, one Thew steam shovel, one No. 4 McCuily crusher, screening plant and 
storage bins. The normal output is about 250 cars of crushed stone monthly, in 


addition to large shipments of rubble. S. J. Oliver is president and manager of 
the company. 


Queenston Quarry Company.—This quarry, one of the largest in the Province, 
is situated on lots 47 to 49, in concessions II and III of Niagara township. The 
stone at this quarry is particularly well suited for building purposes, and conse- 
quently a large portion of the business is in dimension stone. Crushed stone for 
concrete work and road material, also rubble for cellars and pier filling, is shipped. 
The plant was enlarged during the year, and two large gang saws, one diamond saw 
and planer added. These will be utilized in getting out large dimension orders 
for building contracts. The boiler, compressor, and crushing plants remain the 
same. As noted in previous reports of the Bureau of Mines, Charles Lowery is 


president and manager of the company, employing during the year an average of 
seventy-five men. 


F. Rogers and Company.—On the east half of lot 30, in concession VI, and 
the east half of lot 31, in concession V of Chinguacousy township, Messrs. F. 
Rogers and Company, of Toronto, are operating quarries in the Credit Valley sand- 
stones. ‘The plant consists of one Abel traction engine, one D. D. Robertson hoist, 
one 16 h.p. upright boiler and one guyed derrick with 54-foot boom. The product 
is shipped in the form of building stone and rubble, and is hauled to the Grand 
Trunk railway siding at Terra Cotta. R. M. McIntyre is superintendent, employ- 
ing thirty men. 


Standard Crushed Stone Company.—This company, with head office at Niagara 
Falls, operated two quarries during 1915. The St. David quarry is located on 
lot 44, in Niagara township, a short distance from the Queenston quarry. ‘The 
plant at this quarry includes one Bury compressor, two dinky locomotives, one No. 5 
Gates crusher, revolving screens and storage bins. } 

In the township of Bertie, near the village of Ridgeway, the company continued 
to operate the quarry opened in 1914. The pit at the close of 1915 had the follow- 
ing dimensions: Length 250 feet, width 125 feet, average depth 26 feet. The plant 
here is electrically driven with power from the Canadian and Niagara Power Com 
pany. Crushed stone in all sizes is shipped. ‘The officers of the company are:— 
John Symmes, president; Robin Boyle, secretary, and J. H. Barbeau superinten- 
dent. Each quarry employs thirty-five men. 


Standard White Lime Company.—This company operated quarries for the pro- 
duction of lime at Guelph, Beachville and St. Marys. The plant in the city limits 
of Guelph was closed during the year. In the township of Puslinch, a short distance 
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west of the city limits of Guelph, the company operated a large quarry with 
three kilns, having a combined capacity of 20 tons of lime per day. At this quarry 
also is situated the largest plant manufacturing hydrated white lime in the Pro- 
At Beachville, near Ingersoll, there are five kilns with a capacity of 50 


vince. 
The St. Marys quarry worked during the summer 


tons of white lime per day. 
of 1915. Twenty. feet of lmestone is used, but, as the clay overburden is be- 
coming deeper, being from 8 to 18 feet in depth, costs are increasing. Black 
powder is used for blasting. Eleven men are employed. D. D. Christie is pre- 
sident of the company and J. Kennedy manager, with head office in Guelph. 


St. Marys Portland Cement Company.—The quarry and plant of this com- 
pany are situated in the town limits of St. Marys, and operations were carried on 
continuously during the year, the output bemeg considerably increased. The quarry 
proper is now 400 feet long by 350 feet wide and has an average depth of 30 feet. 
The-stone is broken in a No. 8 Kennedy crusher, capacity 150 tons per hour, and 
conveyed to the cement plant by a belt conveyor, 400 feet in length. A churn drill 
will be installed at once to replace the two No. 43 Rands at present in use. livery 
care is taken to prevent accidents at this quarry, and the rule of “Safety First” is 
everywhere observed. About forty-five men are employed in the quarry. 

Clay, for mixing with the crushed hmestone, is found in close proximity to 
the quarry, and in places forms the overburden. At the close of the year the 
clay excavation measured 400 feet long by 250 feet wide, with an average depth 
of 25 feet. 

The officers of the company are: 
secretary, and J. G. Lind, manager. 


Geo. H. Gooderham, president; Mark Irish, 


St. Marys Horse Shoe Quarry.—This quarry is located in the town of St. 
Marys, near the cement plant, and during 1915 was in operation from April Ist 
25 men were employed, Crushed stone and rubble for 


to’ December 15th, and 2! 
pier filling was shipped. R. H. McWilliams, of St. Marys, is manager for the 


St. Marys Horse Shoe Quarry, Limited. 


Thames Quarry Company.—This quarry, in the town of St. Marys, is a steady 
producer of crushed stone, rubble and dressed stone for coursings. A small plant 
for the manufacture of lime brick is also in operation, and utilizes the fines from 
the quarry operations. During the year a new crusher building was erected in the 
south end of the quarry, doing away with the long haul to the former plant. The 
quarry was in operation from April Ist to December 15th and thirty-five men 


were employed. David Bonis is manager of the company. 


Toronto Lime Company.—This company operates quarries for the manufac- 
ture of white lime, at Dolly Varden, in concession IIT of Esquesing township, and 
at Limehouse, in the same township. When running to capacity the combined kilns 
produce 45 tons of lime per day. The Limehouse quarry and plant closed in 
March, 1915, and for the balance of the year the Dolly Varden plant supplied the 
demand. Wm. Gowdy is superintendent, employing twenty men. 
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Wentworth Quarry Company.—The limestone quarry operated by this com- 
pany is situated on lot 4, concession V of Saltfleet township, near Vinemount 
Station, T.H. & B. Railway. Crushed stone of the usual sizes is shipped to the 
trade throughout the Province, and during 1915 the output was slightly increased 
in spite of the prevailing depression in the building trade. A second Marion shovel 
has been added to the plant, giving increased loading capacity. The crushing 
plant includes one No. 744 McCully crusher, one No. 5 McCully crusher, one 6- 
section revolving screen, 20 feet in length by 4 feet in diameter. The plant is 
driven by a Duddbridge, twin-cylinder gas engine, supplied by a 115 h.p. gas pro- 
ducer plant. F. W, Schwendiman is manager, employing twenty-five men. 


Gypsum 


Caledonia Mine.—The Alabastine Company, Limited, are the largest producers 
of gypsum products in the Province. The chief producing mine and large plaster 
mills are located near the village of Caledonia, on lots 10 and 11, in the town- 
ship of Seneca, range I, west of the Hamilton road. The deposits of gypsum 
along the valley of the Grand river have been worked for many years and described 
in successive annual reports of the Bureau. During the year the mine worked con- 
tinuously with a reduced force of 20 men. The three-foot seam on the 3rd level 
has been further developed by the pillar and room method. 

The following gypsum products are manufactured at the Caledonia mine: 
Paristone wall plaster, pulpstone wall plaster, fireproof blocks, and land plaster. 
The head office of the company is at Paris, and the officers are as follows:—M. B. 
Church, president; R. E. Haire, general manager, and A. J. Parkhurst, superin- 
tendent. 


Carson Mine.—This mine is owned by the Alabastine Company, and is situ- 
ated about three miles south of Caledonia, in Oneida township. 

During 1915 it was worked for four months with a force of four men, and 
the output teamed to the mill at Caledonia. The gypsum here is of the pure white 
variety and is used for manufacturing finishing plaster, resembling Keene’s cement 
when finely ground. The bed is only four feet in thickness, overlaid by four to 
six feet of dolomitic shales and lmestones. On account of the bad roof great 
care has to be taken in mining to protect the men. The mine is under the manage- 
ment of Mr. Parkhurst. 


Crown Gypsum Company.—The mine from which this company secures its 
supply of gypsum is situated on the Martindale farm, lots 58 and 59, township of 
Oneida. It is reached by good wagon road from Caledonia to the village of York. 
The gypsum is of the pure white variety, occurring in a four-foot bed. The pro- 
duct is hauled from the mine to the grinding plant and plaster mill at Lythmore 
on the company’s narrow gauge railway. 

C. E. Williams is manager of the company and G. C. Fischle, mine superin- 
tendent, employing thirty men at the mine. 
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VI.—ONTARIO IN GENERAL 


Blast Furnaces 


Algoma Steel Corporation—Two of the blast furnaces at Steelton, Ont., were 
operated during 1915. These two furnaces produce about 575 tons of pig iron per 
day and sutlice to keep the open hearth plant running. The ores used are approxi- 
mately thirty per cent. Helen and Magpie ores combined, thirty-five per cent. Old 
Range ores and thirty-five per cent. Mesabi ores. 

A duplex plant is being added and will be in operation early in 1916. When 
this is completed the No. 3 or 500-ton blast furnace will be blown in. By means of 
the duplex process the basic pig from the blast furnace is blown in a Bessemer con- 
verter to remove the greater part of the carbon and silicon. ‘The metal is then 
taken to a Talbot tilting open-hearth furnace where it is charged in the molten 
condition and finished. By thus using the Bessemer converter in conjunction with 
the open-hearth furnace the time required to bring the pig metal to steel is 
materially reduced, because the Bessemer converter removes both carbon and silicon 
at a much faster rate than the open-hearth furnace can if used alone. 

The merchant mill has been working since the summer of 1915. 

At the time of last inspection of the blast furnaces (December, 1915), 2,255 
men were employed at the steel plant. 

The officers are: President and general manager, J. Frater Taylor; vice- 
president, W. C. Franz; assistant to general manager, C. J. Wilson; general superin- 
tendent, Lawrence Cooney; superintendent of blast furnaces, James H. Bell. 

The Greenawalt experimental roasting plant at Sault Ste. Marie, Ont., was 
idle during the greater part of 1915. The crushing plant in connection with the 
same worked from September 1st to October 15th, crushing dolomite from Michi- 
gan to pass 14-inch ring. This crushed dolomite was calcined at the Magpie mine 
roasting plant and used for lining the basic open-hearth reverberatories at the steel- 
plant in place of the Austrian grain magnesite. From October 15th to the end of 
the year, the experiments on the roasting of the Magpie ore by the Greenawalt 
process were continued. The plant is also used for sintering blast furnace flue dust. 
When iron ore is being treated a Symons dise crusher first reduces it to about 34- 
inch. It is then passed through a trommel and the oversize reduced by a pair of 
superior rolls. All is then taken by a bucket elevator to a bin. It is then charged 
into a concrete mixer and coke and water added. A bucket elevator delivers the 
mixture to a charging car. J. M. Knote is superintendent. 

Canadian Furnace Company.—The blast furnace of this Company at Port 
Colborne was in continuous blast from March 10th, 1915, to the close of the year, 
with the exception of a fortnight shut down in November, for relining. 

An average production of 360 tons of pig daily was maintained throughout the 
operating period. The ore charged was all imported, the 2,800 tons of magnetite 
from the Ledyard mine in Hastings county, being still in stock. The limestone 
used came from the quarries at Calcite, Michigan. The advantages in using this 
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imported limestone in preference to the local product, are uniformity of size, facili- 
ties for unloading and placing on stock pile, and low price f.o.b. Port Colborne. 

During the year the Company purchased a pulmotor for use at the Port Col- 
borne plant, and installed many safety appliances for the protection of the 130 men 
employed. B. Marron is president and general manager, and D. J. Higgins, 
superintendent. 


Standard Iron Company.—The blast furnace of the Standard Iron Company 
began operations April 9th,.1915, and continued to the close of the year. An average 
daily production of 60 tons of high grade charcoal pig was produced. Foreign 
ores were charged exclusively, although experiments were made with local magne- 
tites. The furnace at Parry Sound, owned by this company, was not in blast 
during the year, but operations will likely be resumed at this plant early in 
IRIN 

G. L. Shook is manager of the company, employing 80 men. 


Steel Company of Canada.—This Company operate two blast furnaces at 
their plant in Hamilton, and during 1915, the large furnace “ B,” ran to capacity 
throughout the year. This furnace has a capacity of 325 tons of pig iron per day. 
The smaller furnace “ A” was not in continuous blast. 

Karly in 1916, what is known as the Metal Trades Safety Association was 
formed, and a set of safety rules drawn up. These will be presented to the Work- 
mens’ Compensation Board for their sanction and approval, with the object of 
enforcing a uniform set of safety regulations for all branches of the metal trade. 

Robert Hobson is vice-president of the company and R. G. Wells, works 
manager. 


Refineries 


Canadian Smelting and Refining Company—As stated in the Twenty-Fourth 
Annual Report of the Bureau of Mines, this company was formed in October, 1914, 
and took over the assets of the Canada Refining and Smelting Company at Orillia. 
During the early months of 1915, the company continued to treat Cobalt ores and 
residues from the high-grade mills. In May, 1915, the company went into hquida- 
tion, and the plant was taken over by the Orillia Molybdenum Company, the whole | 
attention of the management for the balance of the year being directed to processes 
for treating molybdenite ores. 


Coniagas Reduction Company, Limited.—The head office of this company is at 
St. Catharines, with works near Thorold, in Welland County. This plant was the 
third in Ontario erected to treat Cobalt ores, and the first shipment was smelted 
in May, 1908. Since that date the plant has operated continuously. When first 
erected, the output consisted of refined silver and the oxides of cobalt and nickel, 
but other products were manufactured as new methods were worked out in the 
metallurgy of cobalt ores. At present, silver, arsenic, cobalt oxide and metal, and 
nickel oxide, are refined and shipped. The company has treated all the ore produced 
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by the Coniagas mine and has been a large purchaser of custom ores and mill 
products. 

The system of sampling varies somewhat from that at Deloro. ‘The ore is first 
ground in a Krupp mill, and passed through a double Vizen sampler, which takes 
two independent samples from the pulp. These are subdivided, and constitute the 
basis of the final sample of about twenty pounds, on which the purchase is completed. 
The treatment process may be roughly described as follows: 

The crushed ore is mixed with the required flux and smelted in a blast furnace, 
producing silver bottoms, speiss, slag, and arsenical fume. ‘The speiss is first 
crushed and roasted, then sent to the cobalt plant where the cobalt and nickel are 
extracted. The silver bearing residues are returned to the furnace department. ‘The 
silver bottoms are treated in a reverberatory furnace, then cast into anodes and 
refined electrolytically. The arsenical fume is collected in the bag house, and then 
treated in refining furnaces, which by a volatilization process yield retined white 
arsenic and non-volatile product which is returned to the smelting department. 

The officers of the company are: R. W. Leonard, president and general manager; 
R. L. Peek, superintendent of works and J. J. Mackan, secretary. 


Deloro Mining and Reduction Company*.—This company has its head office 
and works at Deloro, Hastings County, and its plant was the second in the Province, 
erected to treat cobalt ores. The first car of ore was smelted in December, 1907, 
and operations have been carried on continuously since that date, each year showing 
an increased production. When first erected the product was confined to silver, 
refined arsenic and cobalt oxide, but the plant has been gradually extended and at 
present the company refine and ship silver, cobalt oxide and metal, nickel oxide and 
metal, and arsenic. There is also a plant for the manufacture of stellite, a high 
grade tool steel. In the metal department, experiments are being conducted in 
electro-plating with cobalt, and investigations made in an endeavour to find other 
uses of that metal. 

Ores and mill products from the Cobalt district are purchased on a basis of 
silver content. Sampling is done very carefully under the supervision of a represen- 
tative of the seller, and the process in use is as follows: Each car-load is stored 
in a separate bin and the lump ore crushed to 15 mesh in a ball mill, to which is 
attached a Snyder sampler. This machine takes about 50 samples per minute, 
each one representing about ten per cent. of the volume of crushed material leaving 
the mill. The total sample thus obtained is subdivided until a final sample of about 
20 pounds, representing the whole car-lot, is obtained. The coarse scales of silver 
which did not pass the ball mill screens are melted, and the bar thus obtained is 
added to the assay of the sample taken as above, and this represents the total value 
of the parcel purchased. 

The following are typical assays, of ores and mill products received at the 
smelter: 


Ss 


* The company was reorganized in 1916, and is now known as The Deloro Smelting and 
Refining Company, Limited. 
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The treatment process may be roughly outhned as follows: The crushed ore, 
with the required fluxes, is mixed in a pug-mill and smelted in a low pressure blast 
furnace, producing slag, speiss, and crude silver bottoms. ‘The speiss is re-crushed, 
calcined in coal-fired reverberatory furnaces or in oil-fired Bruckner furnaces, and 
the calcined product conveyed to the chloridizing furnaces where it is roasted with 
salt. 

The calcined speiss after the above treatment goes to agitating tanks, and the 
silver extracted by sodium cyanide. Metallic silver is precipitated from the cyanide 
solution by the addition of aluminum dust. This is known as the Kirkpatrick 
process, being the invention of Prof. S$. F. Kirkpatrick, School of Mining, Kingston. 
The silver obtained is exceptionally high grade, and the cyanide is to a large extent 
regenerated. 

The residues pass to the cobalt and nickel department, and the crude arsenic 
oxide recovered in flues and bag-houses. The crude silver bottoms are heated in an 
oxidizing atmosphere in oil-fired, cylindrical, rotary furnaces, and the impurities 
removed. The silver thus obtained is mixed with the silver precipitate from the 
cyanide process, and given further treatment with borax and nitve in an oil-fired 
tilting furnace, from which it is poured into moulds for the market. 

The residues from the cyanide treatment are given further treatment for the 
separation by precipitation of cobalt and nickel. 

The works has a capacity of 400 to 500 tons per month and is producing 
monthly about 50,000 to 60,000 pounds of cobalt oxide and metal; 15,000 to £0,000 
pounds of nickel oxide and metal and 500,000 ounces of silver. 

The officers of the company are:—M. J. O’Brien, president ; Thos. Southworth, 
vice-president and managing director; S. B. Wright, general manager; S. F. Kirk- 
patrick, consulting metallurgist and F. A. Bapty, secretary-treasurer. 


Electro Zine Company, Limited.—This company began operations in November, 
1915, at Welland. The plant at present has a maximum capacity of 30,000 Ibs. of 
refined zinc per month. Roasted zine concentrate is used in this production. A 
specimen analysis of the product is as follows :— 


Zine | Tron 
| 


Lead | Tin Cadmium Total 


9.08 | OO Es 


0.01 | nil nil 100.00 
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The Watts process is used, an electrolytic process wherein the same tanks serve 
for leaching and electrolysis. ‘The process and the apparatus were invented by 
Ernest E. Watts. 

The officers of the company are :—President, Weston Lewis; 1st vice-president, 
L. D. Adams; 2nd vice-president, C. H. Maxcy; treasurer, J. H. Maxcy; secretary, 
J. P. Wells and manager, HK. E. Watts. The secretary’s office is Sherbrooke, Que., 
and that of the treasurer, Gardiner, Maine, U.S.A. 


Metals Chemical, Limited—This company was organized in February, 1915, 
under Dominion charter, for the purpose of treatimg low-grade Cobalt ores and 
residues. : ? 

The plant of the Metals Chemical Company, Limited, situated at Welland, 
Ontario, was purchased and various extensions and alterations made for treating 
ores, using processes evolved by C. Gordon Richardson. The plant includes two 
horizontal tubular boilers, 150 h.p., filter presses, mixing and settling tanks, crystal- 
lization tanks, and one new blast furnace, with a capacity of 30 tons of ore per day. 
The speiss from the blast furnace is crushed in a Sturtevant jaw crusher, then 
through a set of Sturtevant rolls and Hardinge ball mill to the roasting department. 

The blast furnace stack is connected with a concrete return flue 600 feet in 
zength, by 6.5 feet by 4 feet inside dimensions, which collects most of the arsenical 
fumes, the remainder from the blast furnace and roasting furnace going to the bag 
house. The blast furnace slag is very low in metallic contents and is rejected. 
The roasted speiss is re-ground and given further treatment. 

The following products are shipped: Cobalt oxide, cobalt carbonate, cobalt 
sulphate, nickel oxide and sulphate, refined silver and arsenic. 

C. G. Richardson, Welland, is president of the company and J. H. Charles, 
secretary. An average of 60 men are employed. 


Sand and Gravel 


Washing Plants—There are now three plants for washing sand and gravel in 
the Province. These are operated by The Armstrong Supply Co., Limited, at 
Hamilton; Hamilton Sand and Gravel, Limited, at Hamilton; Windsor Sand and 
Gravel Co., Limited, near Leamington. 


The Armstrong Supply Company, Linvited—On March 13th, 1915, the Arm- 
strong Supply Company, Limited, put in operation a gravel washing plant at their 
gravel pit on York Street, Hamilton, Ont. The plant was built by the Cable 
Excavator Co., of Philadelphia, Pa., and is guaranteed to produce 500 tons of pre- 
pared material in ten hours. Storage capacity is provided for 600 cubic yards. 

The sand and gravel is dug by a cable drag excavator, made by the American 
Road Machine Co., of Goderich. This excavator is operated by a Fleury Mfg. Co. 
hoist, driven by a %5-h.p. motor and mounted on a turntable at the top of the 
washing plant building, which is 100 feet high. The sand is dumped into a hopper 
in the upper part of the building and then passed over a grizzly. The oversize goes 
to a No. 5 Champion jaw crusher. The undersize and also the crushed material 
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pass to a set of three shaker screens upon which water is fed through a perforated 
d-inch pipe. ‘The oversize from the top screen, which is 15 feet jong and has 114- 
inch round perforations, is delivered to a No. 4 Champion crusher and is then 
elevated by a 30-foot bucket elevator and rewashed. The oversize from the two 
lower screens is collected in storage bins. The undersize from the screens passes into 
a settling tank equipped with a travelling scraper. The sand is discharged at one 
end of the tank and the mud and water over the other. Water is supplied by a No. 
) Smart-Turner centrifugal pump with a capacity of 3870 U.S. gallons per minute. 

Hydro-Electric power is used and is transformed from 2,200 to 550 volts. The 
pump is driven by a 30-h.p. motor; the hoist by a 75-h.p. and the crushers, screens, 
scraper and elevator by a 75-h.p. 

Five men were employed at the time of inspection (September 28th, 1915), 
in the washing plant and pit. 

The officers of the company are: President, Chas. Armstrong; secretary- 
treasurer, C. K. Armstrong; and manager, Z. M. Armstrong. The office is at 1050 
Cannon Street East, Hamilton, Ont. 


Hamilton Sand and Gravel, Limited.—So far as is known this company con- 
structed the first gravel washing plant in the Province of Ontario. This plant is 
at Junction Cut, Burlington Heights, York Street, Hamilton, Ontario, and was 
first operated April 7th, 1915. It has a rated capacity of 300 cubic yards of gravel 
per day of ten hours. 

The excavating is done by means of a one-yard drag-line bucket. ‘This is 
hoisted by a Wettlaufer double-drum hoist and dumped into a chute. A grizzly 
removes part of the sand, by passing it to a bucket elevator. The remainder passes 
through a No. 5 Mitchell jaw crusher. The material discharged from the crusher 
is taken by the bucket elevator to a small galvanized iron box out of which it is 
washed by jets of water. Then it passes to stationary wire screens. The water and 
material passing through the first screen are collected in a wooden settling box 
fitted with five spouts near the bottom. The water does not play on the lower 
coarser screen. The muddy water overflows from the settling tank and a float dis- 
charges the sand through the spouts at intervals. Two of the spouts yield coarse 
sand, one medium and two fine. The water is supplied by a Smart-Turner centri- 
fugal pump rated at 400 U.S. gallons per minute against a head of 218 feet. 

The plant is driven by Hydro-Electric power. A %5-h.p. motor drives the 
hoist and a 40-h.p. motor the crusher and bucket elevator. Four men were em- 
ployed at time of inspection. 

The officers of the company are: President, Fred. Yapp, Hami!ton: manager 
and secretary, Wm. Kerr, 806 Bank of Hamilton Building, Hamilton, Ont. 


Windsor Sand and Gravel Company, Limited.—The Windsor Sand and Gravel 
Company, Limited, operate a gravel pit and washing plant in Lots 1 and 2, Con. 2, 
Mersea Township, about two miles west of the town of Leamington. 

The gravel is loaded into a two-yard Stephens-Adamson steel skip by a Brown- 
ing Engineering Co. crane. The skip is hauled up a timber incline and emptied 
into a hopper. This hopper is discharged by means of a reciprocating feeder into 
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a revolving screen 42 inches diameter by 16 feet long. The upper ten feet of this 
screen has one-inch perforations; the lower six feet has two-inch perforations. 
Water is fed into this screen through a 244-inch pipe. The oversize from No. 1 
screen passes to a No. 3D Gates gyratory crusher which reduces it to 114 inches. 
The crushed rock is carried back to the above-mentioned hopper by means of a 
bucket elevator. The undersize from the No. 1 screen is fed into No. 2 screen, a 
72-inch Gilbert conical with 3g-inch round perforations. The undersize from the 
No. 2 screen is delivered to two 72-inch Gilbert conical screens with 14-inch by 1- 
inch slot perforations. The undersize from screens 3 and 4 passes into an automatic 
settling tank equipped with a counterweight which causes the sand to be discharged 
at intervals. The muddy water and very fine sand overflows from the settler into 
a tank divided into two compartments which are used alternately. The 1-inch to 
2-inch material from screen No. 1 and the oversize from the three conical screens 
passes directly into storage bins. 

The machinery is operated by electric power supplied by the Essex County 
Light and Power Company, Leamington, and transformed to 220 volts. The 
crusher is driven by a 15-h.p. motor; the screens by a 35-h.p. motor, and the bucket 
elevator temporarily by a 35-h.p. motor. Water is supplied by a 5-inch Mather 
and Platt centrifugal pump capable of delivering 400 gallons per minute against 
a head of 85 feet. The plant is said to have a capacity of 400 cubic yards of washed 
gravel per day, and was put in operation in July, 1915. 

The head office of the company is at Walkerville and the officials are: Presi- 
dent; Wm. Woollatt, Walkerville, Ont.; manager, J. E. Laughlin, Walkerville, Ont. 


Inspection of Hxcavations.—The excavations of the following sand and gravel 
operators were inspected during the year. In addition to the 249 inspections noted 
below, there were 162 inspections of clay and shale excavations made during the 
year. <A fairly complete list of the important brick and tile manufacturers is given 
in the statistical part of this Report, and for this reason is not repeated here. 
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CoEporaliom. Wily Of PeterborG.es ky ot ean. wo SAND fel oP ES Sele Dire, Airaten Peterboro’. 
GorporaciGie Cle ysOleOSNAWa oo distese vie parce hae e Me Gravel Aman ithe aes Wt Oshawa. 
COrPOTAliOI, el OWNsOLAL TCSCOULS seis. cts ctale suo dre +t. GTAVOLS ch seo ie ene Prescott. 
DG yloren Vy Tutt gm etn se eaemow cat, Sede eyed sie oiee viel ss EAN Wie) Re ee ey As ee Caledonia. 
AD YAS AG 8 Bcd rs Cel Rie Aa nae Sie ante ce eT ho aa ea ar TANG ieee ecco Page kee 59s Caledonia. 
I Cee) Ry MYVANIIE NS eet Spank Sy Chebeeeneccigece) i fina Seated eee GTAVEIS etches 9a.e oo Domville. 
MANO RAN Cham rrced cama ehe ever’ oe eels chess te acole. aaca'e Gravel su Wheee senate oa Mille Roches. 
SIME ee pa Ue eta os an Nae a? pen eolinetn ouch ceo aus a a) 8 oe RSP ROLG eS ae cu Sea ope Seaay Casselman. 
Dye te VLR) cute tet Peter each aes vee oa on eel ie once, Ome eS Saleen s SV ELLUCL Araiagcte mae uanate ty Jenene Brampton. 
HTM OV STU Von deporte Mace sistemas aren nioans ee errs oe kee se Giavelom. not soa te Finch. 
ROME age tice: Wirt ads oir ta crtaronea ate reboma ett a bsasta te urna ecw ® SUPINE Rt ine fines Lesser che Oe Caledonia. 
HGH ONES eel LUC OUMCm ghaes ef care «tsiisl sits ere peat Sluiee ts ae 2s CHEEEV ONG eats ta certian tt ey Casselman. 
Grats Crimes) OLE AO LUM eee see he cy eager a alent ee, clay Kasi etnies GTAVOM fess tec themes Pembroke. 
ACSC Nace) OL pass get cpcte cous agen Semis treo saae Sieber a ATIC Mame tn cease va Perth. 
JG XOR Cio ROU et RCE EY Gace a pacar Mears Sie ety tyes a ee Re SSN ol cee Bear ean ch Wa rcrae Caledonia. 
(Unt Ge wsecod Bishi Ke aeeresars Stan parm ehin ie vee te St ieee Cra we lenses eat cae S Williamsburg. 
APT COIS Mere ACO Oe age. tae ate eevee cued Age wee te oh SS a LAV Ol Bags at oe reed eke Rae Williamsburg. 
Od ari MGHAC Wnts arcane e cays dis acl, ele iete cere ed «1 CNR ICS) Phe bre Ee ame Crysler. 
CCUGULOM EIN ode remcete Sharir p Cease aon ce ksh ReGen A AM ce corcada: fate Alexandria. 
Cae O nme el) INC Stetres rats wenn Sire tery tewe ee Bene end eee ow Santa oS aoc ae Belleville. 
Graunaliems AUiCsm sera tres Scatatedas prc hr cet cpia ces a eee Grayel ’ wicca e sass Canton. 
Er Venr eee LO UL) Va Sitar phar caters. eye asi oeets age threats +S 6 CLOVE Cpe veten Mates los dye Sy Peterboro’. 
CE OULU A foie) CRN ee eas tole ae eae rg ore ara Gra velit os anaes Georgetown. 
Hamilton Sand and Gravel Company ........... Bandcand. Gravelascea. ss Hamilton. ~ 
LE ICOW IESG USEING 6 nar ee a ceae or ai ON acy Se ea EPAVO LEG IOs oe ett onsen See Smiths Falls. 
LEU wisi Panay VECO eh ie Aue ear Ci irc Sian Sa ee aren ane ae Crave letema nce iene ee Caledonia. 
ELUTE CME ABNVCGLOS War tote thoi.) omen lolita n.4.ps0ke ore. agit sTe',ort CT LUVO yeah desis aas ein acs Northfield. 
VEIGTIVRS hel te) aY2) 1 Re ya ex LCE a Geen ner es GTavele tas «oles sae Bowmanville. 
PGR ATi eer GO LOOM sch at oa ean o.sla Maree Siete pos, shel oe soee -« sk oho Gravel Bs duars wraate es Oshawa. 
Sag Of eemed ORC OU Bromtat dt fois ocaltcss Pace sh teaner, Sea a5 a 6 COREE Ges Aa ree Whitby. 
SNEWS yy SLE AM cance ceraache a cary Ce ER eCaeae eae Acer RPV 6 lager tects tee kn Abs hash East Toronto. 
LGU GOV MALL? Lint se see tei terete os oq fie he roles anes SEL Th see aeatans  AtcUarapohare setae wee North Toronto. 
hetero) AT1VO 9 oes oie ctaneie Wo neesieuace/aim) ree © ofa states (eos GUANGLS ROS eae eet Oshawa. 
Kanostoneoand and Gravel:Company © os 3. Jt. Sand and: Gravel? i520.) Kingston. 
USC Sun ry. UBESIN 8 Wi settee, Fase: Joa? hen Praca ar ieee a Re Saud and: Gravel isa, 20 a Ottawa. 
FSC LO ALOT OO wots ot Mare, see Meas Ong SusPasthene Ccasge ves Wiaher Sand and Gravel ...... Smiths Falls. 
UoGcirhilsrt wigyed DIVE Kec R ieee na nine SOnrr Or oe ciara) Caio SAT UM CUM ces caer bal tthe Maxville. 
SONIC TERLIOUIN Pee ints wae a is at dts ete Se Gel a PAVE AA tect. ee eles Bowesville. 
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Tig TIGIGTO ACA LEK ascites 5 ata sees em ena ia ale ee TL at fo eae Alexandria. 
ididlaw, Matthew sien ssc cnsce noe ots | ete Gravel. .ykemic eta, eae Norval. 
DGaird) Alired © s45 canis chore ee orem ae eee ante iGrovelsorrintonien cee Norval. 
Maher. Walliani= tests: are.. ae na een nee sent gute OPA VC! ar. pendsis Hos Se ae at Western Road. 
Maple Sand and Gravel.Company ....-<00- 2%: -. wand@and sGravels. 25. Maple. 
MOFTISOT JOSS F Lig eae arose ees eee PP Rae eee jSand and Gravel ....... Brockville. 
Mayes; WV aL Ari? ie cereih so otee sia eee aya te eenauien <attemele Sand and Gravely... ..2 3 Pembroke. 
MooresRGeorress 4 or. pact sce ot ae eee ee LGTSVel testi are eee Caledonia. 
Markeley?: Charies via ssus-dys sence suche. olde eee Gravel fa ccs cee Con coer Williamsburg. 
Mattes, Horbert. scree: ecucangse, coc-is thee ag eee cee ee Sancsar... Gare eee Wales. 
Nar phy, = Wallteiicge. So see en eee peck he Se eee ae Gravel nines oo eee Wales. 
MonteGmery,.Chapiiiaiin 3.0. pactecsde sie ata ee oe Graveler.o, fuke ce eee Moose Creek. 
Ma oladery, o/ Dionisio. ocac ow sche oie es ote peters, aeeate Gravelst. 22 en eo ee Leonard. 
Mitchell Chomias (on jc. ine icateicnis. cate cee eek: Pe iGravelicaa tt eee ee Peterboro’. 
Marah a PAtTiCk 2. . a eetsroetaieie sn peas we acne ee cere ee rGrave bosicn. cadeen oes Lindsay. 
Monteomery jJ.0ni a. acre egaace ei «fe bee e eeeeree MA TAN CLO Wing eenerrcete tere. Bowmanville. 
Malleable: Tron Works; Company. <a.0ec1..).< eens: (VEIL ale eee eo Oshawa. 
NIT ere RG DSY tate ies tes ae Ae heen oats hea tems acre [Chega cpae) Meee ies #5 ee Norval. 
Motedlie; “Willigiiiar. .206 sire cites skeet ora ate TEVCL Gee sree end Greenfield. 
Municipality, Township of Cumberland ......... (FPWR ow wee ates teea ts ae Cumberland. 
Municipality, Township of Hamilton ............ Cra welek a ay antae re setae: Cobourg. 
Municipality; lownship of SHope aces eee aes IGYa.Vel Ded Ac whence et en, Oe Welcome. 
Municipality, Township) oft Opse. «020 steam. ee Gireyelz see Puram Lindsay. 
Municipality, Township of East Whitby ........ Gravel cae ceccn eee Columbus. 
MeKay,, Charles sr..%. ates e's, cule oe. wie atnm pnara eet Leravel eee teres onan Toronto. 
Melvean,y*Davidip eee ye tess 0 ecco neat ener me Sand and Gravel ...... Perth. 
MeMillamse “A riba) crcmence cast stares ree tet eee tae GEL YG lieu tye ert eae oe Chesterville. 
MeGillig, io Sie irs eaiaceta wo Pee Synge e sce as ses eas| TEC Le ener ie eee Harrison. 
MeMallan Ronald. 2 tex. cs tn ae oe eine, GEAVEle Serie oe eee Finch. 
MeKinnon, sAnousy oo sss ae pape ti cuits ae ne MOT ay Cline ee, Sere Alexandria. 
McPhee: Diels cary ces coat cas nee coe ee ee CG TA VOlate: foe eee ee eee ee Vankleek Hill. 
MeO Uin6se DAGTICR aie e.vc cr inc stek yeh ean chemin Cie ante [Gravel se i ask eee ee Lindsay. 
Meintoshe Finch astm. paskitac) Satna tere eas IGESVEl Wiese et acne ene, Dunvegan. 
Mcleod se Normatig ly ameter teens. bere acter etna Gravel ins «cup ine eat. a Dunvegan. 
MeDonald:sAc: Kprsee toe cece s sure te taicatetn emrmen [Gravel Maiees conten von ates ‘Greenfield. 
MCI) One G Re A pret tae ersrete <diteus fasele nie ptepeteteg: teeta Gravel mca a anaes North Lancaster. 
ING Wi HOWTO SISr ice nicer odes ee ie acts Gea, gate Gail aby Ok eases ee ree Hamilton. 
INO TTOM AALOUTL Srpsretacs, ctecre Rh etsy sleds totaal ote neko teak Gravel) hwars aos eae Newtonville. 
Nie Gls sb vs. cca on earache sce eames ame (Gravel > oc. teencwaceeacee te ‘Richmond Hill. 
INESDIET HO DETU cAc gipcscre eee eas Cares Cee ee Sand and Gravel ...... Ottawa. 
Nicholas -CGideomivns c tacae scant cuete de ecanen ce taee eat ae ae \SaTiCe en as eee eee Caledonia. 
QOligiaty @ Bras: ks siciita cae See cee ce, See eee rors Gravel sowie rn eee Hamilton. 
Ontario-Sand<Company ira. crs ees eee ee BERS Ss 2 ecto aeek ok Niagara Falls. 
O’ Gonmel eno pect, sane tecteml oly ep tt een eee ated Maric. ter Raion ner ah ie! Peterboro’. 
PYOssor, Warden, Me a cw vte sce widen eke ene GLAVEL gr chart Asere teers Toronto. 
Pringlé Prank syie we oe oe asters ao re ee oe IGTAVEL=: ote nue ee Toronto. 
Porter, Clhonipson es... 0 ve nian von eRen ei ee ee iSand and Gravel ...... Toronto. 
Patterson, 2 THOMAS bis p's1- ane oe = rine oe ee Gravel ..,...++22+.06. Arnprior. 
Pascoe, = Oliver’ 5 rs irc. .tatet aed ww: Slows ete eden tere ee MATEY Ol toe", rafc-z ose ue Whitby. 
Caio) ONS Oca Maes oo Sak. erties he ckennon ee eee MG PA VOL: Eeiviys/.tas kage sangre Peterboro’. 
Reinville,--A dal phodim. ae ierrs sac he ss see ous eee lane Sand <and, Grivelleee os ‘Casselman. 
RiGo; cw OMW) sf nach Oe sree eels Oeee iro mein tae eee HEEVOL Se Gia tote te eee Whitby. 
Robinson ~william a. ees eee eta ct as oe tee aaa Karavelsss eee Prescott. 
Robinson, Aired svar ct eaten cigrs leteke tie ate ieee Sand and Gravel ...... Lindsay. 
Robinsons, Machardie tee seen eee ee eee HTAVEl 3% So aie wets oe Lindsay. 
Robinson; A lberbes 5.55. view eh eerie ele ee Mraveleu. oes mae ec Oshawa. 
But SF) Gi 2 cee ahceieis esate «ants Hic ale Mea eineaeet GTAVO) Oy ec oe Huttonville. 
RUM De PAE gow ektaete se wie Ole aie See te ee ‘CTAVGl Glace ences ore Maple. 
Sherwood. Geog. Paws nyse wnvelestias ae at eateo ee \Sand and Gravel ...... Brockville. 
Shanks SFames cco Sos. <i fost BG 8 ae le eee CeRY eer corey we or Ree Smiths Falls. 
Amite Atty onal Oo eee es ata Glen ee SET E skis ee reste a, be ore Caledonia. 
PILOTITEE, fo LIM NIC doh neta retractor esate tee Scie ebayer te teats Gravel o. eaetnen oe eae Prescott. 
Smith, John aT sacs, aco e Seps Se ee aa Prescott. 
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Name. | Material. Address. 
1 SS 6 ee i forks 3 reas. f 2 
CS g (Te Oag ieee anal ar tinctet ete a ogi steers os [Seid Spsrereerea eles aetna ees Morrisburg. 
PPR MC Geren IOXUIC OD Msc dregs aren hl sic Rim Gola atcha eit ae: © CYAVeL a patter ote wire ote Williamsburg. 
SET alee 4 Sa aN OF Rea ae OR <a gee RN se OAV Clseeenlertiditrs .° <0). Se Trae: ‘Welcome. 
SMO WELETI Med MOMIAS 2s ietetehs astray stave ol ake sitha teeny: o CAV OLA tle ct ree rete Bowmanville. 
slab Wiig, RV og AU ope Sy Bea Be Rice Ales ear st Gir ee MN Ca Ree GTA VOLE Foci a Motpecne diees. ‘Hampton. 
Siem ee vic ae atie@ OM DAat yer hose ee crekeie ices const axe Saniteieies re ee cherie: ‘St. David. 
Slee OF Ce AI] COT AN Vir elevate a iad epavensl eis s.> ¢ SAIC ee entcee ates Waites oxo oe Stamford. 
eC LOmEet Ol nt at weer arene anne vers Manta Sok eigis Sand and Gravel ...../. Niagara Falls. 
Aig 7 Cvge a Ouch anos A eis tT i Ne eae ae By Pa ee GLAVel tte seeds ots ‘Madoc. 
SLCHI DEOL wan LOU be fanceucroisie aie shorn sis cist, cote «sarees Gravel Ser comieat tenets bie cit ‘Port Hope. 
Abironnite me WALL aii ante te ete ae anne hr cede nee Dicky GTavel Pane me uate Oshawa. 
MTOR COCK on YANO Gictecrccvorcrchs, ais. s 5 a a aisheitea: die ar eesuels Sand and Gravel ....... ‘West Toronto. 
RVG WLLlE At pats ees as chats so ss cleussce ges Seem fons GTA OLS rancuca ice ertt tere Hamilton. 
NATED CORD PONG meet Mle ects pace 6 sien hate ols tive seer oe se.s Sand and Gravel .......| Maple. 
Va AT EW Ce) ipod w OW Be 9k Ae, ie ne Pets an onie 3 GTBVel wre inate roles, eee Williamsburg. 
PY Co MOUe me UMD IAS te ceicrs tard 1a ottne ra, «slivers, dmiatac sche ere. acs GraVelw ier cat pie oo Williamsburg. 
VEL COTM MLLO Weal (la mwcuri ste snares «<7 sWechiely: OT ato ueueecn atte OTavVely. 2. pacquiao oe elie FeOches: 
OO Seen OL Vip aan Nt esPeceih ocuercharTekeai as i ateale aco ie «sie GTAVEl anon, © ao teone aN Moulinette. 
NS SDE Dee UTES Mas etevens Petar aia Sooke Steis Urea sate vos ever ete GLAVEL aud oar tia ore ‘Newington. 
"WORRIES TN 6 ALT Tk ita ul cca aa ter I a ce ESR hese eene | Cy tees ‘Bearbrook. 
“AV UIECE e SBE Nig: 6) GR. cite oieecee RnR nce Come Gravel dete veces eee oe Port Hope. 
SVCOOSO VY ELPA TSR worst, sisnasegbtire Gren ooo eStUs vie oe wd ats Gravelicacmee ks fox he Lindsay. 
Bye LeQtre hyn’ cee Arians ttc 's ons fo ieee elon Be 8 aero s Gravels. epee oe ce Bee Georgetown. 
Mor isoriiands GravelCompany- .9. 2 a.k.a. tre sie ts mand: and Gravel os... Kast Toronto. 
COROT Vel Siel betel. prulgis acter <n enl a geen welt soe GTA VON Pat ao Ses are een Hamilton. 
VALUES aD Py aS OS BS kale nee ES Pre opr ee Cravelg eicak teens ‘Caledonia. 

SOUTHWESTERN ONTARIO 

Name. Material. Address. 
Pea pO pee NLC IACI gee tei feteac le ote c trusire, Sie teere le es oe 6. Gravel’ ......+..|Luean. 
PAMTCHe OT, PL OSM Men tates ects ai piers aie ores diac. a oe Nort eare Ieee Aare IR.R. No. 3, Stratford. 
aGh ORV Ose ELODIE YO i sleuscets sats coe. e-aseha'e 0s ste zoatene Giay Glass cee ie R.R. No. 4, Thorndale. 
Ue MeL U a VW OO CL mrtct eae bagetms Peel ates Sgitosteev oy Ota za: 6s \GTevelors aces K.R. No. 4, Thorndale. 
ISAs SOW VV 1) LVEATID SESE Aare, cides Borat i atc 6 vaste elegy tm oe 0" CUTAN leesral act siege. R.R. No. 3, Zurich. 
GION TGA ARO) Oh i eee a cate were tee I feceram rere Snir aor Sa RAN BE Dalldey o akan course Putnam. 
Retiro [eo lit wer tus ie Citar elit serie opens even ATAVEL 8 4 ess S pro \R.R. No. 4, St. Marys. 
Beri al OH Ar atts her ually of bateheis ar! able oucrstonty e/Maetah, od BA ATe Velie stevia < |R.R. No. 3, Exeter. 
DG REM ide aR a cae ely tes sotllic Pne Ata rer ME el Gia Vel et acig tas Watford. 
Mlenadenting a J anioamenen a: att Mn weer ae te tn <5, ote SHOTAVEL << 4 Sees. ‘Copleston. 
AS ina ee OLUTION ecg et chasers a, MepONESEE oe lene oySes De ieic caese 3 Gravel meer ais: Copleston. 
Oiiierre Oke aan er he eM Be tte ta vie eo, Aico settee CATAVC]. 5 5-4 ws 5s \BR.R. No. 2, Zurich. 
OIE eat LGD De oe. Giese esta vee nie 90 oe sl t's a Si. oa 30 GRAN leer pti R.R. No. 1, Kerwood. 
TBs TRC Riera 8 hy os Cal Sit A ee Agee tiie eee Gavel tyne ses |RsR. No. 8, Parkhill. 
LOU TAG - (ANG) vi petra, OR Catan Sie rae Seg oe Aer eargre Ira Vel Astana: .R.R. No. 2, Zurich. 
PCR ULASUIE Nmeeener es tiene ater «sided acs We ss .y'o oe OTAVCL I. . aire ors |R.R. No. 2, Zurich. 
igre) OBIT ie sien earare asians Wiens: arse, ocholelar ate terSl Gravel Sime ge ete « | R.R. No. 2, Zurich. 
BaP men TIL Ait, acre eS) ied dee sap ccna ip 40a. 3 Sgt Sen oo al a! Gravel ......... |R.R. No. 3, Stratford. 
steer a ier AS ah eek cee ern ses a ala heures nee AT ELVEL Or Goa! aibce a oh R.R. No. 5, Stratford. 
Pera ZOrmeny Thin Olea mee ane omer lines Makes Gok, cameo a ce Gra voli wmeree nie? |R.R. No. 5, Stratford. 
Me We LCE MEN D baer ae ac oie nnieicbepe said a anata sitenaltints: Sart (Gravel cy hea = |R.R. No. 4, St. Marys. 
1 Dy (2h dB 1 pad B62 eats Mobo Ie Oar LO A a Crh aE Gravel wen atee fa IR.R. No. 5, Watford. 
RANE iris Wak Oh Saat 0d Sats ates Gee Tee ae ptate Hea a Hoepaa| Gravel eae aye ‘Mossley. 
Cie ves; Loti i. bs Paci ke tee ys one tetas ete stances META Velarde phaser: | Parkhill. 
CTEA VCS ALCO noe citele lg uke Me Meee Hoya, tremolo it: aNgnane vee: 0s Gravel essen ato Leamington. 
ESET PAINS S cielo eotcat ii: Sica cere wubcgaey cia ease. @ HTOVEls owas tones R.R. No. 4, St. Marys. 
HER Pee ECOL ETLCLaa ttt: seer ees ecalighe c,vee-shone. GW" che coe inte Crawly seis cc Crediton East. 


PEI eee TE ee Licey oes Paha, ia: oc of eine vist elans ola estes) «ors = ERAN GLa estat rere as Bracebridge. 
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Hod oing + GeGey ft. viene ats cee eee eer eee oe eee Gravelé acs eens R.R. No. 1, Lucan. 
Kloppers Fo. ytacd sayettes sooth ae Oh tee eae nee es | Gravebe.. gina. R.R. No. 2, Zurich. 
FEET Ye LO DTY. } ces eloviete «15 caeps ouase rato ent, © tue eee (GPa VC lie sis Gere ee. Stratford. 
FCAT AICS S Creo ate apse cis nue coe coh aun cdeNn os eae eee rere \Gravelete teumce ee Petrolia. 
AS GET Fe) OLE ooh Sone) tid 0 Soe Fk meee io eee ake Ome ee Gravel ch sss | Petrolia. 
TC OLEIC SU ECOD Us... wa aceate cp itiebs sume Mc kerw tes ceeas ene eee (GTAVECLS can cee Petrolia. 

PCECIES WL) Fo, Sees calete stone oy ere onnateneenone ale oat. aan Gavel a sasy cons Petrolia, 
Larcas Robt. -J fo sie aokide, eee ee Rade 0 er onc re CAL ANCL Bway ees |Watford. 
Tait GeO AS gt ranch aoe es co nen tee oS tee eae teres (FESVELS ca. tees Sebringville. 
DATS see] BIOS A St a As cin, oo Ae eta anne Rete eaes FG Seo RCs) Weenie sh Paar R.R. No. 3, Stratford. 
Malloy rOSseets occur ois ofeicsiersvase «itbaks tate olay as tte CETL Cet oleate os ars R.R. No. 1, Sebringville. 
NE OOD Y,: Wh a. amudtents wee See are cei howe eke et eee Gravely ote cers sae R.R. No. 3, Exeter. 
WIG LTISONs As Ws Fisen cision eee a pee Ree ee ee ISATLGMis conta y ra Ridgetown. 

NT UNTOO, ts) ON Tia iets sites Wis-stanor's wateaneth oteaemere weet eae Ke TAVe acters ee tenees R.R. No. 1, Cairo. 
Mawson, Nits.c A Ones: cet ler cete he cee ee Gravel i. tahoe R.R. No. 8, Parkhill. 
Merher: ocd to occe a et cs ke ree cen ee rie I GHPAV Obie aie sce uekarte Zurich. 
Meanie Oamuel se. on. hiker sete. toh sit ey a a Gray Glee eee. cours R.R. No. 1, Clandeboye. 
MeShedran) Olina oc oe ee ee ee tGravelic. eter as: R.R. No. 3, Petrolia. 
McKay awit Sore: ieee: <i eae rien eee Gravel seme R.R. No. 2, Stratford. 
Parkes) OMS Scere cats Seaside ee ene an ee eee Gravelin.ge. seo Luean. 
Parish potl WOMBSS trove stags she tea bacon? comes jee atlas, eee meee Gravel armor R.R. No. 2, St. Thomas. 
Rice cG6O:, At- SAS OLSS Geers aie ke Mie een eae Hote h ats Seotany Ved Mek cay Dresden. 
Richardss,-.) 09-) =. entam tes tei ce d ok ees ae cee SONG te keene sores. Dresden. 
Robinsons: Wa se) ele aia Caines, otk erent. 6 tee ene Gravelkee Ase R.R. No. 1, Crediton. 
HO Lins PS Ol Tig eos tte encgetet ns ote aceile fon aoa nites rete aTAVe Was ost ee R.R. No. 1, Crediton. 
Richl is George oe, arin siae o hene sien peceiecyo sa. seep ghee teens KG LAVCls ares ashe R.R. No. 1, Sebringville. 
Roadhouse, Mrs. -Margaret) sii saa soe ome [Gah VP Levee ene eae R.R. No. 5, Stratford. 
Smith s-BrOs.- Sow pase eh SMe s eeeeendtarer tne Ge esebe Nene meaner CGERANL Mics niga ke R.R. No. 1, Cairo. 
Sherman, Mrss2Wim.) 420i siaos wghe ire edema deere SELB CES Gm ahc grains tis Thamesville. 
Stevens MarshalleA. ct: .2-en hee ore Oe eee Graney micas ass ee St. Marys. 
Santa Ve, Wietiaie yes, oles ow: ac hal ys overcoiey at aE Ao occ aye) pCR MT ed CO eae Racal Leamington. 
SHowl6r-4 G60 vere tiger cn ne cobain sha cient ned aap eae CYEANICL  yenthh. aes R.R. No. 1, Dorchester. 
Sulit hers, > W Wis tee stce eere es emer seven ae Cees arenvely wate emcee R.R. No. 8, Parkhill. 
SUC Sc WAS eect tow cesta cares “oneoedere tering or eke tee teas Gavel. coset seers R.R. No. 4, Thorndale. 
Schwartzentrauberjsd ACOD igo sve eatete era's) oe eda Pn) |S Clearer ranenrtes Wyoming. 
DICMON ON TA Sc as eck tare cis ate acer: etal eer nti \GTAVelee reer te Zurich. 
PUL GILG seDA TEU CLP ct trae stterenera camer tis ot oe cre Sete eee | GravelsGeeudag iets R.R. No. 1, Aberfeldy. 
SDAP eA PE UT ise t2 ose Ste eiesate ee oh eds et erolars erdee aheleee] ETS VOl Breve tae rne R.R. No. 1, Thamesville. 
viepner, eran) eae tot oct tue ieis ahr ater bs eee GTaVGlatno eee R.R. No. 1, Exeter. 
Var loys an W ALOT csclek acaiet poe ake «wire al a ncde recta: sis heteaats OTA VGle cee Maer R.R. No. 8, Parkhill. 
WETS, <a WIT ita waren eee ade de sta setiat ik Pease tte Where eae (OTOVC enaeawercer te Thamesville. 
Weir sen W Tied cae ce xen c. Stuawe shee amor ar eke ereaerciamees Moravelce eu fare R.R. No. 5, St. Marys. 
Whitlock, Peters cir.uiturs ters ar ok th este eh a hie Gravely waver tetes R.R. No. 1, Hensall. 
VY OCs OT etmes Peet ore ce teva vt ocas vale et tatyrn share Sie eee eee Gravel coset se Exeter. 
Windsor, Essex & Lake Shore R’ystn usc ates ee (Gra O LY seer eens Kingsville. 
Windsor sanded: Gravel sOO-isqee teks een \GTAVOl 7; ee Walkerville. 
Wooley; Jobin “Nxt os a's araiiais othe nae <a helps ee EV Cl a open merniee R.R. No. 3, Petrolia. 
Wiha ting «Ho bt aac, va ait tet rte ocuse aie eee ota see ee (Graveliscaars ce. Copleston. 
WOOT tA PELUTS ce. erate dace es ans he eee eee eases GTayel) eta ee Dashwood. 
Wealpery cLipuis Wien cs. S ae sine clea eas, Oar eke er Grayele stesso R.R. No. 3, Dashwood. 
Woatsorgser Hire teeters 3. ss eoe.e w'agncidyelhe ouah9-9 «Yale's Gravel Wecdicscetrare= Bracebridge. 


1916 Iron Deposits of Hunter [sland 163 


IRON DEPOSITS OF HUNTER ISLAND 
with Notes on the 
Gunilint Lake Area 
By ARTHUR L. PARSONS 


Introduction 


In accordance with instructions from T. W. Gibson, Deputy Minister of 
Mines, the writer, accompanied by his assistant, Ellis Thomson, left Toronto 
on May 31st for Fort Frances, where provisions were secured, for an exploration 
of the iron ranges of Hunter island, Rainy River district. At Fort Frances, the 
party was joined by N. McDougal, who acted as canoeman during the season. 

The work was impeded by extremely unfavourable weather, so that in many 
cases the ranges could not be examined in such detail as was desirable; more 
particular attention, however, was paid to the ranges which appear to give most 
promise of successful economic development. 

The larger part of the work was on the range located on This Man. lake 
and the lakes lying in the same rock trough. The ranges extending from Carp 
lake to Jasper Jake were also studied carefully, but in less detail than the first 
mentioned deposit, while the final work on the Hunter island deposits was devoted 
to an examination of the magnetite deposits on the north shore of Saganagons 
lake. 

During the latter part of August a hurried examination of the outcrops of 
iron formation in the Gunflint area was carried on. 

At present, the iron deposits of Hunter island can be reached in summer only 
by a canoe journey from North Lake, Fort Frances, or Kawene stations, on the 
Canadian Northern Railway. The best route is probably the one from North 
Lake, by which, with favourable weather conditions, the journey can be made in 
two or three days. The approach to This Man lake and Sarpedon lake from the 
southwest is difficult, as the region around Carp lake and the southwest end of 
Sarpedon lake has been burned within a few years, and the portages, which were 
never easy, have been made almost impassable. A safer, but still difficult, route 
may be taken from Emerald lake through a small mountain lake to the upper 
-end of Sarpedon lake. With the exception of these few portages, the route is easy, 
as the portages are well cut out and good camping places are to be found on most 
of them. 


Previous Geological Work in the Area 


The literature relating to the geology of the Hunter island iron deposits 1s, con- 
sidering the size of the deposits and the nearness to the old Dawson route, sur- 
prisingly meagre, and detailed work of importance is limited to the Report on 
Hunter island by W. H. C. Smith,’ and the Report on the Vermilion Iron Range 
by J. Morgan Clements.”. Both these reports are accompanied by maps. In 


1Geol. Sur. Can., Vol. 5, 1889-90-91, Part ‘‘ C.’’ 
2U. 8. G. S., Mon. XLV., 1903. 
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Smith’s map the major part of the island is mapped as Laurentian with a large 
area of Couchiching on the northwest side connected with deposits of the same 
kind on Rainy lake, and an area of, approximately, equal size on the southeast side 
which is mapped as Keewatin. In this latter area he indicates numerous iron ore 
locations, but makes no attempt to indicate an iron formation distinct from the 
main mass of the Keewatin. In this report the deposits of iron ore are dismissed in 
a few words. 

The report by Clements deals primarily with the great Keewatin area which 
contains the iron ore deposits in Minnesota known as the “ Vermilion Range,” and 
also deals with the Keewatin area on the southeast side of Hunter island. In his 
map, he subdivides this area outlined by Smith as “ eewatin” into five parts: 
Ely greenstones, Soudan formation, Ogishke conglomerate, Agawa formation and 
Knife Lake formation. The map is apparently, so far as the topography of the 
Canadian portion is concerned, an enlargement of Smith’s map, and covers only the 
southern portion of the area. 

Aside from these two reports, there is practically nothing published concerning 
the geology of the interior of Hunter island that has any bearing on the iron deposits, 
though much has been written descriptive of the geography of the region, particu- 
larly of the boundary chain of lakes. Among the latter class of descriptions may be 
mentioned the charming account of the region from Grand Portage, Minnesota, 
along the old boundary route, given by Sir Alexander Mackenzie.’ The description 
of the route from Grand Portage to Basswood lake, which covers the part con- 
sidered in this report, is reprinted in Clements’ Report on the Vermilion Iron 
range. 


Topography 


The area covered by this report is most emphatically one of lakes, the char- 
acter of whose shore lines is determined largely by the nature of the contiguous 
rocks. “Where Keewatin rocks are found, the shores are almost universally pre- 
cipitous, and the lakes are likely to be long and narrow. In such instances the 
longer direction of the lakes is determined by the strike of the rocks or the general 
direction of schistosity. In the case of the lakes on the strike of iron deposits, there 
is good reason for supposing that they have resulted largely from the oxidation 
of the iron ores accompanied by a sinking, due to a decrease in bulk of the iron 
deposits. This is shown in a remarkable manner on This Man lake and Sarpedon 
lake. | 

Where granite rocks predominate, the shore lines are not so rugged. Sand 
beached are more common, and the hills have a more gentle slope and rounded 
contour. In the absence of definite outcrops, the character of the underlying 
formation can usually be judged by the contour of these hills and the presence of 
sand beaches. This is, however, not always the case, as sand beaches are occasionally 
found near the head of Jakes in the Keewatin rocks, but in such cases the sand is 
probably derived from the quartz accompanying the iron formation. 


> Voyages from Montreal, on the River St. Lawrence, through the Continent of North 
America, to the Frozen and Pacific Oceans, in the years 1789 and 1793, by Alexander 
Mackenzie, London, 1801. 

4*U..8. G.S., Mon. XLV, pp. 57-63. 

12 B.M. 
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Laurentian 


The Laurentian rock in this region is characteristically granite, and is easily 
recognized by the rounded dome-like character of its outcrops. In the iron region 
proper, very few outcrops of granite are to be found, but a short distance to the 
northwest the whole region is characterized by its presence. It does not come into 
the consideration of the ores, except on Saganagons lake, though contact features 
may be seen on Saganaga lake. There is, apparently, no good reason to assume 
for the granite northwest of the iron deposits an age different from that of the 
granite of Saganaga lake, but as this latter mass is traced to the east along 
Gunflint lake, where it is found very near, if not in contact with the Animikie, the 
relationships of these two are at times somewhat puzzling, and point to the possi- 
bility of a much later date for this granite than has heretofore been suggested. 


Keewatin and Huronian 


In the work of Smith, the series, which was later subdivided by Clements, 
was all mapped as Keewatin. In doing this, he undoubtedly followed Lawson who 
worked with a similar series on the Lake of the Woods and on Rainy lake. In those 
areas the principal subdivisions of the Keewatin are the greenstones and green 
schists, and the quartz porphyries and hydromica or sericite schists, with large 
masses of agglomerate and clay slate. 

Clements subdivides the rocks, which are classed by Smith as Keewatin, 


as follows—— 
Knife Lake formation 
LOWER HURONIAN re formation 
Ogishke conglomerate 


ARCHEAN Soudan formation 
Ely greenstone 


In the map accompanying Clements’ report, all these formations are shown 
in the area under consideration, but by far the most important, considering the 
area covered, are the Ely greenstone and the Knife Lake formation. The Ogishke 
conglomerate was not recognized by the writer, and is evidently, from Clements’ 
mapping, of insignificant proportion on Hunter island, though covering large areas 
in Minnesota, near Ogishkemuncie lake. The Soudan formation and the Agawa 
formation cannot be distinguished by petrographic means, but depend for their 
differentiation upon their stratigraphy. 

The committee on pre-Cambrian nomenclature recognized the validity of the 
classifications in their principal features of both Lawson and Clements, and, later, 
Van Hise in correlating the pre-Cambrian rocks of the Lake Superior region de- 
finitely correlates the Ely greenstones and the Soudan formation with the Kee- 
watin ° while keeping the same subdivisions for the upper series. 

In the region under discussion, the outstanding features are that there are 
two series of rocks which usually may be distinguished in the field by the colour 
of the weathered surface. One of these, the Knife Lake formation, is usually light 
coloured on the surface, though dark on an unweathered surface, while the other, 
the Ely greenstone. is dark both on the weathered and unweathered material. In 


° U.S. Gk8:, Bull..360, poses: 
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both these formations bodies of iron ore are found, but in their petrographic 
features no distinction can be drawn between Soudan iron formation and Agawa 
iron formation. The deciding criterion is stratigraphy, and for this it would seem 
to be necessary to find the Ogishke conglomerate. This conglomerate was not re- 
cognized by the writer, although indicated in Clements’ map in the vicinity of 
This Man lake. 

The field distinction between the Knife Lake series and the Ely greenstones 
in the vicinity of This Man lake and Sarpedon lake is not clear, and this difficulty 
is recognized by Clements for the region around Carp and Birch lakes. In conse- 
quence, the writer in mapping the region has adopted the following divisions for 
the Keewatin and Huronian :— 


Knife Lake formation 
Iron formation 
Ely greenstones 


Couchiching 


In mapping the Couchiching in the area under consideration, the writer has 
followed Smith’s map. The only area examined is the one on Slate lake, which 
Smith maps as Couchiching, but in a note explains that the rocks are “ characterized 
by the presence of muscovite as a constituent mineral.” The other area on McEwen 
lake was not visited, as iron was not known to be present here, and the probability 
of its occurrence seemed slight. The rocks are highly metamorphosed and are prin- 
cipally mica schists. 


Iron Deposits of Hunter Island 


The iron ores of Hunter island and the north side of Saganagons lake are of 
three types, banded magnetite, banded nematite and carbonate. Of these, the 
carbonate would appear to be the original ore, though found in only two places; 
on a small island in This Man lake, and on a large island on the Minnesota side 
of Knife lake. These bodies of carbonate are not of pure siderite, but rather a 
ferruginous limestone or dolomite. The relations of this latter outcrop were 
not traced, but the former was correlated by dip needle readings and the strike 
of the formation with the principal range of iron ore on This Man lake. It is not 
possible to assert positively that it is part of this main ore body, as dip needle 
readings on siderite bodies are frequently not high, and on ferruginous limestones 
the readings might be disregarded, so that m many cases no definite indication 
can be secured in this way. In the case of the carbonate bodies, no marked banding 
was observed and almost no quartz. Such quartz as was present was white or 
light coloured and appeared to be vein quartz which is possibly of a later genera- 
tion. 

The other two ores are all more or less banded and, with few exceptions, consist 
of hematite or magnetite, or both, interbanded with red jaspilite and some vein 
quartz. The deposits on the north shore of Saganagons lake consist of magnetite 
with light coloured quartz, which has very much the character of vein material. 

In estimating the value of iron deposits an approximation can be made by 
measuring the width of the iron bands and those of silica. In case the bands of 
silica are wider than those of the iron, it may safely be said that the ore body is of 
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Map showing mining claims on Hunter island. 
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low grade, and cannot be worked at a profit unless the bands of ore are so wide 
that a fairly clean product can be obtained by mechanical separation. This serves 
as negative information. Positive information concerning the value of a deposit 
can be obtained only by a chemical analysis, even in the case of bodies of ore 
which show no particular banding. 


This Man Lake 


This lake, which is about four and a half miles long, and at its widest point 
approximately a half mile wide, is bordered by rugged shores which, for the most 
part, are decidedly precipitous. The iron ore is principally confined to the south- 
east shore and the lake bottom, and it outcrops on the following claims :—R-343, 
928-X, 968-X, 944-X, 24-X, 25-X, and 26-X. 

The ore is in almost vertical position, and consists principally of hematite, 
jaspilite and vein quartz with some sericite and chlorite schists, and extends in a 
straight line from the southwest end of the lake to the southern shore of the 
northeast end. The continuity of the deposit is shown by the dip needle readings 
between the outcrops. On a small island near the middle of the lake and on the 
line of strike of the deposit, the oxidized ore is lacking, but in its place ferrugin- 
ous limestone, which is oxidizing to limonite, is present. In addition to the main 
body of iron ore, insignificant outcrops of iron formation not more than ten feet 
wide were seen on the northwest shore of the lake and in a bay on claim 943-X. 
Samples from the main ore body were taken, and analyses have been made to show 
the character of the ore. Descriptions of individual claims follow. In some cases 
more than one deposit is found on a claim, but although an effort has been made 
to locate all these on the map no deposit less than twenty feet wide is described, 
unless it shows more than ordinary richness, or is of importance in its relation to 
larger bodies. 

In the field, the writer supposed that the ferruginous limestone could be looked 
upon as siderite, and took a sample for analysis, the result of which is as 


follows :— 
| 
Si O, | FeO | FeO; I | Ss Dita | Ca-OF5:) GO; | MgO | Fe 
ie = | | 
ASD 7.68 | lie tee 05 | 501 nil | 3.74 | 8.45 1.67 13.91 
| | : | 


The silica percentage in this is so great as to render the material of no value 
either as an ore or a flux. 


Claim R-343. 


In two places the ore body in this claim is easily seen, on the shore of This 
Man lake and on the portage between this lake and Agawa or Buzz lake. The out- 
crop on the shore is covered with moss and trees and, in places, a shallow mantle 
of soil so that it was impossible to expose the full width of the deposit with the 
facilities at hand. The ore was, however, exposed by stripping the moss to a width 
of forty-six feet, which is the smallest measurement obtained on the outcrops of 
This Man lake. On the portage between This Man lake and Agawa lake the full 
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width of the formation is exposed on a rather steep incline. Estimating the eleva- 
tion from the lower edge to the top as forty feet, and measuring the width on the 
slope as one hundred and sixty-seven feet, the actual width was determined to be 
about one hundred and sixty-two feet; being the widest exposure seen in the entire 
district. ‘There are several minor bands of greenstone and green schist in this 
outcrop, but the width of ore and jasper is about one hundred and twenty-five 
pects | 

During a previous visit to this claim in 1904, the writer took from the claim a 
sample of ore which was analyzed by Prof. C. F. Sidener, of the University of 
Minnesota, with the following result — 


; e | | : Unde- 
Fl q D a mp . 
Si O, FeO He,.O;, We Al; OF | I | Ss Fy eRe ) 
| | 
30.50 20.81 41.32 Soe: .148 009 sales | Silo 45.74 


Claam 928-X. 


This claim is shown in Figure 1, being the island in the foreground at the 
right. It is about one hundred and fifty feet wide, and from four hundred to five 


Fig. 1—This Man lake from outcrop of ore on R-343. The island in the foreground 
is 928-X and is nearly all iron ore. The range follows the shore of the 
lake at the far end, and a line of islands at the southwest end. 


hundred feet long. Approximately two-thirds of the width of the island is 
banded iron ore, consisting of hematite and jaspilite. 

Two samples of the ore were taken, one (No. 5) being considered a fair aver- 
age of the deposit as a whole, while the other (No. 6) is from one of the richer 
bands. The analyses follow :-— 


Si O, Ke O Fe, 0,2 > =P S | Ti Co, | Fe 


No. 5 | 48.24 8.44 30.28 102 002 


| 
No.6 | 37.60 6.3 51.52 061 423 | nil .o9 
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Claim 968-X. 


The ore on this location is a continuation of the body on R-343 and 928-X, 
and appears at the water’s edge. From the contact with the schist wall on the 
southeast side of the ore body to the water’s edge, the width is sixty feet. The 
formation as a whole at this point appears to be low grade, but in some of the 
depressions in the ore body higher grade material was present. In the midst of 
the ore body some bands of green schist were found, and in this schist veinlets of 
jaspilite were seen filling cross fractures. In some parts the ore is much brecciated, 
but the writer could find no evidence of a corresponding brecciation in the adjoin- 
ing schists and greenstones. ‘his is a feature which is observed very commonly 
in the ores of the region. 

Sample No. 18 is thought to be a fair average of the outcrop on this claim, 
and the analysis which was made by W. K. McNeill, Provincial Assayer, is 
supplemented by an analysis (No. 20) made in 1904 for the writer by Prof. C. F. 
Sidener, of the University of Minnesota :— 


SiO, | FeO | Fe, 0; : P Ss Ti | CO, Al Of ee 
termined 
NO sels seats | ee 
(1915) 59.40 9.70 | 21.42 157 | 041 | 1.02 a | 22.50 
NO gc UNe © : = : . 
(1904) 44.45 | 12.69 | 28.45 123 013 .10 6.56 7.614 | 29.8 


Island N. EH. of 965-X. 


In direct line with the outcrops on 928-X and 968-X is an island about equal 
in size to 928-X, which exhibits the continuation of the ore body. The ore is hema- 
tite, and is located on the nothwest side of the island. ‘he width of the better 
grade ore is about forty feet, but adjoining this is a banded schistose material con- 
taining considerable ore, but hardly good enough to be of economic importance, 
which, with the ore, makes a total width of ninety-four feet. The island is about six 
hundred feet long, and the ore extends the entire length. One sample was taken 
for analysis, and the results obtained by W. K. McNeill, Provincial Assayer, are 
given herewith :— 


Si O, ie eet eo. / He, O; | im Ss | CO, i | Fe 


41.94 


40.25 | 12.60 45.92 | 102 aay) | 43 


Although this is not a high-grade ore, it is equal in quality to some of the Lake 
Superior ores which have been shipped in large quantity.° 

The deposits at the northeast end of the lake are upon claims Nos. 24-X, 25-X, 
26-X, 942-X, 943-X and 944-X. The ore body merely cuts across the corners of 
942-X and 943-X, and was not traced into 26-X, but is well exposed along the 


¢ Crowell and Murray. The Iron Ores of Lake Superior, 1914, pp. 183, 188, 226, 244. 
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shore on 25-X and 944-X, and outcrops at the lake shore at the west end of the 
line between 24-X and 944-X, and another outcrop of about the same quality as the 
ore on 944-X and 25-X was seen on the shore near 25-X. Samples to represent 
this portion of the range were taken on 944-X and 25-X, as the ore body is better 
exposed and it was possible to get a more representative sample. 


Claim Q94L4-X. 


The ore body on 944-X consists of banded jaspilite and hematite with probably 
some magnetite, as the dip needle is much affected. The northwest boundary of 
the ore, being beneath the lake, could not be located, but a width of fifty-four feet 
was measured across the ore from the southeast wall to the lake shore. The ore 


Fig. 2.—Banded hematite on claim 944-X. 


bands are broad, and about two-thirds to three-fourths of the width exposed 
appears to be good ore. The low-grade material is principally jaspilite, and would 
be separated easily on a picking belt. The ore body at this point is on the lake 
shore, and jaspilite was seen under the water at least forty feet from shore, so 
that the total width of ore in this band is not less than ninety feet. The banded 
character of the ore is shown in Figure 2. 

Three samples of the ore were taken for analyis from the better portions of the 
outcrop and have been analyzed by W. K. McNeill, Provincial Assayer, with 
the following results :— 
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Si O, FeO Fe, Os; i S tt » GQ), | Fe 

10 44.33 9.80 34.58 | O81 | 182 | nil : 08 | 31.85 
NOU LL 41.06 | 5.29 51.38 143 | .004 7 ae 24 | 40.08 

IN One 2 37.96 9.32 | 44.94 .059 | .118 nil 16 | 38.71 


Of these, No. 10 is too low grade to be of value, but numbers 11 and 12 come 
within the limits for iron and silica that are found in actual shipments from Lake 
Superior ports. 


Claim 24-X. 


There is a showing of iron ore at the lake shore at the corner between 944-X 
and 24-X, as well as on the northeast side of the claim near 25-X. This claim was 
not sampled, there not being sufficient difference in the character of the ore from 
that found in the two adjoining claims to make it necessary or advisable. 


Claim 25-X. 


The continuation of the ore body seen on 944-X and 24-X is found on 25-X, 
and consists as on the other claims of hematite and jaspilite. Apparently the ore 
is of good quality, though there is considerable jaspilite. ‘This, however, could 
easily be removed on a belt. The best portion of the ore body consists of a band 
of hematite about fifteen feet wide (Sample 12). In places, vein quartz is present 
with the jaspilite, and nodules of the same material were seen in the ore near the 
wall. The width of the entire outcrop is sixty-one feet. Some green schist is 
present in the midst of the ore body, but in comparatively small amount. 

Three samples were taken for analysis, and the results obtained by W. K. 
McNeill, Provincial Assayer, are shown below for samples Nos. 13, 14 and 15. To 
these is added an analysis made by Prof. C. F. Sidener of the University of Min- 
nesota for the writer in 1904, of material from the same claims :— 


| sh mia || ten || os Spapet | COMPA Oe ee cs | Pare 
| | : ) 
No. 13] 41.9 | 16.0 | 37.10 | .210 | .135 | nil | 65 | 41.24 
No. 14| 46.50 | 12.34 | 37.52 | 186 | .oos | nil | 115 | | 35.86 
| | 
No. 15| 31.85 | 9.95 | 41.72 | | 36.95 
1904 | 29.75 | 8.40 |.57.10 | .072 | .023 | .01 3.75 | 2.608 | 46.06 
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Next Man Lake. 


At the northeast end of the portage between This Man lake and Next Man 
lake is a large outcrop of low-grade iron ore. The relations between this deposit and 
the main range on This Man lake are uncertain, but the deposit appears to extend 
towards the north side of This Man lake rather than towards the ore body on the 
south side. At the northeast end of Next Man lake, the iron formation again out- 
crops and extends through claims 946-X, 993-X, 992-X and presumably through 
991-X and 990-X, but the writer did not trace it beyond 992-X. At this point, 
the body of iron ore is very lean, and, as it would not be of commercial value 


> 


Fig. 3—Island on Next Man lake, showing sericite schist in foreground, and iron ore in 
background. The small pole lying on the rock in the foreground is parallel 
with the planes of schistosity, while the pole lying on the ore near the water’s 
edge is parallel with the banding of the ore. 


without mechanical concentration, no samples were taken. About the middle of 
the lake, almost in line between these two outcrops, is an island upon which the 
ivon formation is found (see Figures 3 and +), but strangely enough the strike of 
the formation is northwest-southeast instead of northeast-southwest. If this belongs 
to the same range as the other two, there is evidently a decided fold in the forma- 
tion. This, however, cannot be verified. Upon this island, the adjoining rock is 
somewhat schistose, and the planes of schistosity are in a northeast-southwest 
direction. The outcrop of ore and rock on this island is shown in Figures 3 and 4. 
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Going over the portage between Next Man lake and the small lake shown west 
of claim 950-X, another range of iron ore is found near the end of the portage on 
949-X. This range is known to extend through 949-X, 948-X and 947-X. It is, 


co 


Pigs -lron ore scent im Pic. 


however, only about twenty feet wide, and of low grade. An analysis made by Profes- 
sor C. F. Sidener of the University of Minnesota of a sample taken from 948-X, for 
the writer in 1904, is given below :— 


Unde- 


Pos OesBaOry PesO.) Pee 8 ites et Wha oF Fe 
| | termined 
Syne A ies <s,> on e 2 é fn Gee i | 
(1904) | 27-80 15.77 | 2826" i) 142 007 ab 5.83 | 2.541 | 46.06 


This analysis, however, does not represent an average of the deposit, but may 
be looked upon rather as the product that might be obtained by crushing the ore 
and concentrating by a magnetic separator. The sample from which the analysis 
was made was from one of the bands of magnetite. An-average of the whole 
deposit would show a much lower iron content. If, after crushing, the ore were 
put through rolls, it is probable that a much higher grade ore might be secured, 
but in view of the limited extent of the ore body, it is doubtful whether this would 
be commercially feasible. The ore of this deposit consists of magnetite and nearly 
black quartz, which gets its black colour from a small quantity of disseminated mag- 
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netite. It resembles the deposit on the north side of Saganagons lake, except that 
the latter deposit contains more white quartz that would ordinarily be called vein 
quartz. 

So far as the writer is able to judge, the iron bodies on Next Man lake will 
not be of economic importance for some time. 


Sarpedon Lake. 


The outcrop of iron ore on Sarpedon lake is of a character that gives promise 
of value only when its relation to the other parts of the same range is considered. 
Several minor bands of banded iron formation are to be seen in the region between 
this lake and Emerald and Carp lakes, and some of these outcrop on the southeast 
shore of Sarpedon lake. The most important band of ore, however, outcrops near 
the southwest end. of the lake and extends to the next lake to the southwest. ‘This 
band consists in part of sericite schists with siderite, and in part of hematite and 
magnetite interbanded with quartz. It is doubtful whether any of the outcrops 


Fig. 5.—View from the head of Sarpedon lake. 


are sufficiently rich to warrant exploitation, but the lake itself offers a field of con- 
siderable promise. At the northeast end of the lake, no outcrop of ore was seen 
that could be looked upon as an extension of the deposits on This Man lake, but 
it was found that dip needle readings from 45° to 90° were obtained on crossing 
the lake at this end. The lake was then traversed by canoe in a zigzag, and it was 
assumed that a dip needle reading of more than 45° indicated a body of iron ore. 
In this way it was considered that a good-sized body of ore may extend from one 
end of the lake to the other with a maximum width of not more than two hundred 
feet and a probable minimum of seventy-five feet. The direction of this ore body 
is shown in Fig. 5, which is a view taken from the northeast end of the lake and 
showing the hills at the far end. Tle line which has been drawn on the surface 
of the water indicates the direction of the ore body, and the narrows between the 
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large island and the mainland on the right is somewhat more than the maximum 
width of the ore body. ‘The length of this line is, approximately, three and one- 
half miles. As will be seen by reference to the map this body of ore is directly 
in lne with the outcrops of hematite on the southeastern shore of This Man lake, 
and although the writer did not locate an outcrop on the southwest shore of Agawa 
lake there appears to be no good reason for looking upon this as other than the 
continuation of the well-exposed deposits of This Man lake. Strangely enough 
the area underlying Sarpedon lake has apparently never been taken up as a mining 
claim, though all the area between this lake and Emerald and Carp lakes has been 
surveyed into mining claims. These latter, while showing bands of iron formation, 
are not promising. In no case was an outcrop found of sufficient magnitude or 
purity to warrant development, and so far as could be ascertained, little develop- 
ment work, if any, has been done. In fact, the amount of development in the 
entire area, with a few exceptions which will be noted in the proper place, is 
negligible. This is due to the fact that the principal deposits when they are above 
water are usually well exposed near the water’s edge, or are covered with a thin 
growth of moss. 

If we assume this deposit in Sarpedon lake to be continuous for the entire 
length of the lake with an average width of seventy-five feet, and having a specific 
gravity of four or a weight of two hundred and fifty pounds per cubic foot, which 
is probably the minimum for commercial hematite, we find a total of 173,250 tons 
for each foot in depth. When we consider the constancy of the deposit on This 
Man lake, together with the elevation of some of the outcrops, there seems to 
be no good reason for estimating a depth of less than one hundred feet on the oxi- 
dized ore. This supposition of the size and value of the ore body, however, can be 
proven only by diamond drilling, but the existence of the ore body is not to be 
doubted. 


Area Between Sarpedon and Carp Lakes. 


Claim 22-X, which is on the shore of the small lake between Sarpedon and 
Carp lakes, shows two cutcrops of iron formation, the smaller one at the point 
indicated by Clements, the larger one in line with the Sarpedon Lake deposit. The 
first of these is too small to be of economic importance, while the latter is a lean 
ore, though more than a hundred feet wide. To be of value, this material would 
have to be concentrated, and with the large reserve of higher grade material this is 
economically possible only in exceptional circumstances. The extension of this de- 
posit to the southwest could be located for only a very short distance, and no further 
outcrops of commercial ore were located in that direction. 


< 


Pewabic Lake. 


Pewabic being the Indian name for iron, it was thought that an outcrep of ore 
might be found on this like, but a careful examination of the shores failed to show 
any except a band of siderite about three feet wide in schist near the outlet. Tra- 
versing the Jake with a dip needle gave no indication of a body of ore. 
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Area Between This Man Lake and Emerald Lake. 


In the area south of This Man lake and north of Emerald and Big Rock 
lakes, there are several small deposits of iron ore ranging in width from 4 or 5 
feet to 25 or 30 feet. These, however, are all of low grade, and give little promise 
of being commercially important in the near future. 


Carp Lake. 


On Carp lake, which is on the boundary between Canada and the United 
States, there are three bodies of iron formation, only one of which, however, is of 
any possible economic importance. These three bodies are shown on the map, the 


Fig. 6.—Folded iron ore, Merritt’s camp. 


first being on the northwest side nearly in the line of strike of the Emerald Lake 
deposit. On Carp lake this body is not more than ten feet wide, and decidedly 
low grade. The second indication of iron formation is immediately to the south 
of this on a small island, and also on a point of the main lne where a yellowish, 
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rusty outcrop indicates the presence of a low-grade ferruginous carbonate of no 
economic importance. The third body is in a bay at the east end of the lake, 
which is known as Merritt’s camp, where there is a large body of much con- 
torted banded iron ore which is somewhat V-shaped in its outcrop. ‘This is one 
of the few locations upon which any trace of development work is to be found. 
Several trenches and pits were opened up, and in the summer and autumn of 
1904, the property was drilled. The ore body is much folded and contorted 
without a corresponding contortion in the adjoming rock. The V shape of the 
outcrop probably indicates a major folding here, but this is not sufficient to 
account for the wonderful crumphng in the ore when no such plication is shown 


Fie. 7.—Folded iron ore, Merritt’s camp. 


in the adjoining rocks. This crumpling is shown in Figs. 6 and 7%, which also 
show well the character of the ore. Inside the V is a knob of porphyritic rock 
vf light colour: The width of the ore body from the contact with the porphyry 
to the lake shore measured on a slope of 19° is 153 feet, which is equivalent 
to a width of 141 feet on the level. This ore body appears to be an isolated 
one, and no connection could be found between it and the deposits on Emerald 
lake with which it might be supposed to be connected. On account of the banded 
character of the ore, it was difficult to obtain a fair sample, but the sample taken 
for analysis was thought 1o be fairly representative. As will be seen in Fig. 7%, 
the ore is made up of bands of ore and silica of comparatively narrow width. On 
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this account it would yield a product that would be rather expensive to concen- 
trate if the ore did not come up to the expected grade. A sample was taken for 
analysis, and the results obtained by W. K. McNeill, Provincial Assayer, are 


given below— 


Si O, | Fe O | Fe, O, | P. | S Ti P GO, | Fe 


ete | ) | 
61.76 | 1044 | Med At | 45 Gy 26) sep 


This analysis confirms the estimate that can be deduced from the photo- 


graphs. 


Hmerald Lake. 


In Emerald lake, there are two, and possibly three distinct bands of iron 
formation. ‘These are indicated on the maps of both Smith and Clements. The 
most important of these outcrops is on H-58 and extends beneath the lake to the 
east shore, cutting on the way a small island. The extension under the lake 
was located by the dip needle, but no outcrop was found on the east shore. There 
is, however, a valley between the overhanging cliffs which probably represents 
this formation. To the southwest of E-58 the banded ore and jaspilite are 
replaced by a cellular sericite schist with vein quartz, and farther along by 
siderite sericite schist. 

On claim E-58 is a very striking outcrop of banded iron ore, consisting of 
hematite and broad bands of red jaspilite. Although this is probably the most 
striking outcrop in the whole region on account of the beautiful colour of the jaspi- 
lite, the writer was unable to find a place where the deposit as a whole, or even in 
large part, is rich enough to be of economic importance under present conditions. 
The dip needle shows a continuation of this deposit to the northeast extending 
to an island about half a mile from the point on E-58, and thence nearly to 
the east shore of the lake, when no further reading could ‘be obtained with the 
dip needle. Samples were taken on the island as the bands of silica are narrower, 
and it was thought that it might possibly be of a high enough grade to warrant ex- 
ploitation. The analysis is given below :— 


S10, | Feo ere On eee s Ti | Cao | co, | Mego | Fe 


L127 


nG nil 4.80 alt trace 


As will be readily seen, this is altogether too low in iron to be of any im- 
portance. 

Although the several indications are not particularly encouraging, it is 
worthy of mention, however, that diamond drilling, particularly under the lake, 
may show a body of much higher grade ore. 
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Big Lock Lake. 


On the portage between Emerald lake and Big Rock lake, some fragments or 
pieces of iron formation were observed, but the outcrop could not be locatted. In 
traversing Big Rock lake, however, in a canoe, it was found that dip needle read- 
ings could be obtained nearly the entire length of the lake, and two outcrops of 
banded iron ore were located along the lne of these dip needle readings, one 
of them on a point on claim R-305, the other on a similar point on R-306. 'The 


Fig. 8.—Cliff of iron ore, showing major folds and rounded surfaces. 


deposit, however, could not be traced to the shore at the northeast end of the 
lake, but the dip needle readings ceased about a half mile from the end of the 
lake. A sample was taken from the outcrop on R-305, and an analysis was made 
by W. K. McNeill, Provincial Assayer, as follows :— 


Si O, Fe O Fe, O; EB S Et CO; Fe 


62.98 13.61 AEE BS 0.041 oz. nil | 0.76 24.01 


As will readily be seen the iron content is too small to be of economic value. 


13°B iM; 


182 Bureau of Mines No. 4 


Otter Track Lake. 


Banded iron formation was found in only one place on this lake, and is too 
limited in quantity to be of value. This outcrop is on the west side of the lake 
near claim 60-. Although hmited in its extent, it exhibits some remarkable 
folding and crumpling, as will be seen in Figs. 8, 9 and 10: In Fig. 8 major 
folding is shown, while in the others, the remarkable crumpling is seen nearer at 
hand, Fig. 10 being a closer view of part of Fig. 9. There is no good explanation, 
that occurs to the writer, of this remarkable crumphng, particularly as the iron ore 
alone is subject to this type of disturbance. The adjoining rocks show a more or 
less well developed schistosity parallel with the general strike of the iron ore form- 


Fig. 9.—Near view of part of the outcrop shown in Fig. 8, exhibiting crumpling of 


5 . 
iron. ore. 


ation, while the iron ore body itself is crumpled and twisted in all directions. 
Similar phenomena were noticed in other bodies of banded iron ore, but were 
always looked upon as minor folding, and possibly connected with great earth 
movements affecting the adjoining rock. It would appear, however, that this 
folding is intimately connected with some change in the iron ore itself, and it 
has occurred to the writer that it may possibly be due to the oxidization of an 
original carbonate with the formation of vugs containing more or less quartz, 
which, by a combination of vertical and lateral pressure have developed a struc- 
ture simulating ordinary folding. The wonderfully contorted character of this 
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Fig. 10.—A closer view of part of the outcrop shown in Fig. 9. 
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outcrop was noted by H. V. Winchell,’ but unfortunately his account was un- 
accompanied by photographs showing the remarkable character of the outcrops, 
though a drawing is given which represents a cross section of these more or less 
rounded masses. 

The general character of the topography of the parts of the region covered by 
Keewatin rocks is shown in Fig. 11, which is a view on Otter Track lake. 


Jasper Lake. 


An outcrop of iron ore of low grade is found at the north end of the portage 
between Otter Track and Jasper lakes. The continuity of this deposit under the 
lake was not shown by dip needle readings, but nearly north of this point on 
878-X and E-52 a body of banded ore shows up, which is about fifty feet wide. 
Two samples were taken which were thought to represent an average of the 
deposit, and analyses have been made by W. K. McNeill, Provincial Assayer, with 
the following results :— 


| SLO, i) ebeO Fe. O; | ie | S | aul | CO, | Fe 
No. 52 | 44.97 13.48 27.02 0.055. | 0.13 nil 0.78 29.40 
No. ed 50.78 14.74 24.50 0.072 | 0.15 | nil 0.56 28.50 


Although not sufficiently high grade to be at the present time economically 
important, these are sulficiently rich to encourage further prospecting, prefer- 
ably by diamond drilling, to see whether a higher grade material cannot be found 
in quantity. 


Saganagons Lake. 


Two bodies of iron ore were seen by the writer on this lake. The first is near 
the south end of the lake on claim 887-X. The outcrop consists of banded iron 
ore in a nearly vertical attitude, but appears to contain too much silica to make 
it of commercial value at the present time. The other deposit is on the north 
side of the lake north of the iron monument on the boundary line between the 
districts of Rainy River and Thunder Bay. Upon these latter claims consider- 
able development work has been done; the timber has been cleared up to a width 
of about 100 feet along the outcrop of the iron formation, and numerous trenches 
have been opened up to show the extent of the body, and four pits have been sunk 
to as great a depth as possible without hoisting machinery. This is the best de- 
velopment work that was seen by the writer in the entire Hunter Island region. 
The width of the ore body would average about 25 feet. Two samples were taken 


™Minn. Geol. & Nat. Hist. Sur., 17th Ann. Rep., pp. 111-115. 
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for analysis, which were thought to represent the average content of the ore body 
and the results of analyses are given below :— 


| Si O, | Pen Fe, Og ES | S re CO, Fe 

No. 55 48.92 | 14.61 28.70 | 0.80 | 0.056 nil 0.39 31.45 
: ee : ——) —— cz 

No. 60 | 47.10 | 13.22 30.00 | 0.087 | 0.14 nil 0.61 33.81 
| Pies 


The ore of this place consists of banded magnetite and quartz, and although 
the grade is low, ore of similar grade, under favourable conditions, is concentrated 
by magnetic concentrators to make a high-grade product. The bands of quartz 
are quite distinct, and it should be possible to secure without difficulty a 50 per 
cent. product with minor losses in iron. ‘The character of the ore body is very 
similar to that on 948-X, near Next Man lake. 


Iron Deposits in the Gunflint Area 


During the latter part of August, the writer made a hurried examination of 
the area between Gunflint lake and Whitefish lake to ascertain, if possible, the 
value of the Animikie iron formation in this locality. The existence of the iron 
formation on Gunflint lake has been known for nearly a century. Dr. John Bigsby, 
in 1824, mentioned the fact that “on Gunflint lake are considerable deposits in 
trap of jasper ”, this being one of the first references to the jaspilite of the iron 
ranges of the Lake Superior region.” This jasper, or jaspilite as it has been more 
recently called, is intimately associated with bodies of iron ore of greater or less 
purity. On Gunflint lake, the writer found no deposits that were of sufficient 
extent, or of sufficient promise, to warrant sampling for commercial purposes, but 
there was a deposit or low-grade carbonate near the western end of the lake in the 
Animikie or Rove lake series. Analyses of the iron-bearing carbonate show that 
it is extremely low grade, being for the most part high in silica, and in certain 
parts containing large amounts of calcium and magnesium carbonates." 

Owing to the fact that the iron-bearing member is largely covered with loose 
material brought down from the overlying deposits, the writer was unable to 
observe any considerable outcrops of a higher grade iron ore, which was a source 
of considerable diappointment, as high-grade ores have been reported from this 
region in the state of Minnesota, just a short distance west of Gunflint lake.” In 
going east from Gunflint lake small outcrops of iron formation were seen at various 
places, but nothing that gave promise of economic value was observed until the 
area of Whitefish lake and Round lake was reached. About midway between these 
lakes on the north side of the Canadian Northern Ontario railway, some stripping 
has been done on several claims belonging to Mr. McGugan, but as the owner was 
absent at the time of the visit, it was impossible to secure the numbers of the claims, 
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or even to know whether the most promising trenches had been visited or not. In 
the trenches visited the amount of iron ore was not great, and many of the pits 
had been partially refilled with débris, so that no fair estimate could be made, but 
the impression made upon the writer was discouraging. It is possible, however, 
that more thorough stripping would reveal an encouraging deposit. Samples of 
the best material that could be seen were taken, and the analysis of No. 128 made 
by W. K. McNeill, Provincial Assayer follows :— 


34.02 


North of the west end of Whitefish lake, about a mile from the railroad, 
Messrs. Brown & Bishop, of Whitefish lake and North lake have done development 
work on several claims, with the result that they have exposed a body of low-grade 
iron ore, which appears to be from ten to fifteen feet in thickness. The stripping 
has been done on a nearly level spot, and consists of a trench about two hundred 
and fifty feet long, clearly exposing the surface of the ore body. It was, however, 
impossible to get exact data as to the thickness of the body. The ore body is over- 
lain by taconite, and, underneath, jaspilite is exposed. Samples were taken, and 
the analyses were made by W. K. McNeill, Provincial Assayer, with the following 
results :— 


; S810, FeO | FeO; Pp | S ip CO; | Fe 
No. 131 32.98 3.03 54.04 0.054 0.15 nil 0.44 | 40.57 

es a a eos | 3 
No..132 45.00 | 4.28 40.88 0.043 | 0.19 nil 0.34 31.94 


Sample Number 131 is of a grade that will pay for shipping, if found in suf- 
ficent quantity, but sample 132 is probably too low in iron and too high in silica, to 
be of commercial value. 

A trip was made along the shores of Arrow lake to see whether any outcrops 
of iron-bearing members of the Animikie could be found, but without success. 

The map showing this region is compiled from plans in the Surveys Branch 
of the Ontario Department of Lands, Forests and Mines, Ingall’s Sketch Map of 
the Thunder Bay Mining region of Lake Superior.” and maps of Gunflint lake by 
A. Winchell,” and a map of Gunflint and part of North lake by W. N. Merriam.” 
No effort has been made to differentiate the Animikie and post-Animikie forma- 
tions, as the post-Animikie consists almost entirely of diabase sills included in the 
Animikie, so that where this formation is present, it is reasonably safe to assume 
that the Animikie underlies it. The iron-bearing member is not exposed, except 
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in a few places along railroad cuttings or the shores of lakes and where trenching 
has been done for the purpose of developing the iron deposits. Much of the country 
has been burned over, so that it is extremely difficult to make an examination at 
any distance from the railroad or the water-courses. On account of the length of 
time that has elapsed since the surveys of this area were made, it is seldom that a 
corner post of a claim is found, in consequence of which it is difficult to locate the 
deposits on any particular claim. In mapping the formation on the north side of 
Gunflint lake, the writer has followed Winchell’s mapping, so that it will he 
observed that there are two areas mapped as Keewatin. This material consists of 
highly altered hornblende schists in a vertical attitude near the outcrop of granite. 
The best exposure of this rock is found in a railway cutting just east of Gunflint 
lake, and the character of the exposure is well shown in the accompanying illus- 


Fig. 12.—Keewatin (?) outcrop on railway east of Gunflint lake. 


tration, Fig. 12. The outcrop north of the central part of Gunflint lake is not so 
highly metamorphosed as the last mentioned, but shows some major folding with 
schistose development, and is shown in Fig. 13. 


Water Powers 


Along the international boundary between Rainy lake and Gunflint lake are 
numerous waterfalls which might easily be developed for the production of power. 
The heights of the falls are given in the “Report on the Exploration of the 
Country between Lake Superior and the Red River Settlement,” by 8. J. Dawson. 
As being more intimately connected with the iron deposits on Hunter island and 
the Gunflint area, it may be noted that at the outlet of Gunflint lake there are two 
excellent falls, the first about 21 feet in height, and the second about 46 feet. The 
higher of these falls was not seen by the writer, as the portage did not bring him 
within sight of the fall. The first one, however, is shown in Fig. 14, and is well 
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Fig. 13.—Keewatin (?) outcrop, showing major folding on north side of Gunflint lake. 


Fig. 14.—Falls on the outlet of Gunflint lake. 
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adapted to the development of electric power. ‘The other falls along the interna- 
tional boundary that are of importance are at the outlet of Carp lake, where there 
is a fall of about 27 feet, and at.the outlet of Birch lake, where there is a fall of 
about 40 feet. In Dawson’s profile, the lake that-is now called Birch lake is given 
as Carp lake. Another fall of about 20 feet comes at the outlet of Knife lake, but 
as the writer did not go from Carp lake to Knife lake, he can say nothing about 
the possibility of utilizing this power. On the outlet of Saganaga lake, there is a 
magnificent waterfall, which is shown in Fig. 15. As the writer’s aneroid was 


Fig. 15.—Waterfall on the outlet of Saganaga lake. 


injured in the summer, it was impossible to measure the height of this fail, but 
from the picture it would appear to be about 30 feet. 

Smaller waterfalls which are of doubtful value in the development of power, 
as the watershed is of hmited extent, are at the outlet of This Man lake and the 
small lake between Sarpedon and Carp lakes. The heignt of fall in these cases is 
sufficient, but the quantity of water is too small for an extensive plant. Another 
similar fall is found on the west side of Big Rock Jake, but as this merely drains a 
portion of the area between This Man lake and Big Rock lake, it will readily be 
seen that the watershed is too small to furnish an extensive permanent water power. 
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Fish 


The lakes along the International boundary are well stocked with fish, and on 
the American side, in the larger of these lakes, commercial fishing is carried on, but 
as far as the writer saw, no development of this important industry has been made on 
the Canadian side. ‘he principal varieties of fish taken at these fishing stations 
are white fish, pickerel, pike, lake trout and sturgeon, the last being found in all 
the lakes from Rainy lake up to and including Lac LaCroix. The lakes in the 
iron region of Hunter island are well stocked with fish, principally pike, pickerel 
and lake trout, the last being of exceptionally fine quality. Hunter island lies wholly 
within the Quetico Provincial Park and in consequence comes under the Provincial 
Parks Act, which strictly prohibits all fishing within the park boundaries except 
with hook and hne, and after obtaining a license for the privilege. 


Game 


Inasmuch as Hunter island forms a part of the Quetico Provincial Park, which 
is also a game reserve, it is natural to expect that there would be plenty of moose, 
deer, and other animals. The moose and deer are in comparative abundance, though 
the writer did not see a greater number than in the region around the Lake of the 
Woods. In addition, fur-bearing animals are quite abundant. Fox, fisher, mink 
and wolves are fairly numerous, while the porcupine, which can hardly be called a 
fur-bearing animal, is so abundant as to be a nuisance. 


Forests 


In going from Fort Frances to Hunter island, and thence to North lake, it is 
of interest to note that the forest on the Canadian side has, as a rule, not been 
injured by fire, and little of the timber has been cut. On the Minnesota side, 
except in the Superior National Park, practically all the forest has been cleared or 
burned. On Saganaga lake, however, and on Gunflint lake, the Minnesota side has 
not been stripped of its forest growth, probably owing to the fact that it is almost 
impossible to get the timber out of this area with present transportation facilities. 
The forests consist principally of spruce, balsam, banksian pine, red pine, tamarac, 
birch and poplar. The presence of tamarac in a thriving condition was a feature 
which impressed the writer most forcibly, inasmuch as in other regions in Ontario 
this valuable timber has been almost exterminated. In this area, however, it was 
seen in numerous places, the most thriving trees having been seen along the river 
between Loon lake and Little Vermilion lake. On the whole, the forest growth in 
the Hunter island area is thriving, but there are some places near the boundary 
where serious fires have occurred. Along Birch and Carp lakes, and for a short 
distance along Emerald lake, fire has destroyed most of the forest, while the chief 
part of the region between Saganaga and Gunflint lakes has also been entirely 
denuded of its forest growth by fire. There is, however, an abundance of good 
timber for mining operations throughout the region. 
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IRON PYRITES DEPOSITS IN SOUTHEASTERN 
ONTARIO* 


By P. E. HOPKINS 


Introduction and History 


In speaking of the economic geology of southeastern Ontario, W. G. Miller 
and ©. W. Knight”* say: 


There occurs in southeastern Ontario a variety of minerals and rocks of economic value, 
probably as great as in any district of like size on the North American continent. Some of 
these deposits, including marble and trap, are inexhaustible. Others, including tale and iron 
pyrites, have proved to be of considerable economic importance. From time to time, during 
the last 50 years, the following minerals and rocks have been mined or quarried with varying 
success: Gold, iron pyrites, zine blende, copper pyrites, galena, mispickel, magnetite, hematite, 
tale, actinolite, mica, marble, ophicalcite, feldspar, fluorite, apatite, corundum, graphite and 
sodalite. All of the economic materials, with the exception of fluorite, appear to be of pre- 
Cambrian age. The fluorite veins penetrate the Ordovician (Black River) limestone. 


Accompanying that report was an article by the writer on the Queensboro 
Pyrite Area which includes one of the two working pyrite properties in south- 
eastern Ontario. 

In the present paper will be given a brief description’ of all the known pyrite 
deposits in the area which may at some time possess an economic value, with fuller 
descriptions of the two working mines—The Canadian Sulphur Ore Co.’s mine 
near Queensboro, and the Nichols Chemical Co.’s property at Sulphide: 

The earliest mining of iron pyrites in Ontario was done in 1868 on the 
Billings property near Brockville. The mines were closed down in 1879 under the 
assumption that they were exhausted. Many other pyrite deposits have been 
worked for gold, iron or copper at some time. ‘The steady pyrite industry of the 
Province began in 1900 when ore from the Bannockburn mine was produced. 
Mines in Hastings county have been steady producers since that time. An acid- 
making plant has been in operation at Sulphide since 1907 by the Nichols Chemical 
Co. for the treatment of its ore at Sulphide. The company also buys the ore mined 
from other properties in the neighbourhood. Another plant for treating custom 
ore is operated by the Grasselli Chemical Co. at Hamilton. These two plants 
treat the bulk of the eastern Ontario production, the remainder being shipped to 
the United States. 

Recently a large percentage of the production has been coming from the 
Vermilion Lake deposits’ in northwestern Ontario, the ore being shipped to United 


* Paper prepared for the Arizona meeting of the American Institute of Mining Engineers, 
September, 1916. 

*The Pre-Cambrian Geology of Southeastern Ontario, Report, Ont. Bur. Mines, Vol. 22, 
Pili: 

*The information regarding the various pyrite prospects in southeastern Ontario is 
summarized from E. L. Fraleck’s comprehensive report on Iron Pyrites in Ontario, Report, 
Ont. Bur. Mines, Vol. 16, Pt. I, 1907, pp. 149-201. 

®E. 8S. Moore: Vermilion Lake Pyrite Deposits, Report, Ont. Bur. Mines, Vol. 20, Pt. I 
(1911), pp. 199-213. 

T. F. Sutherland: Northern Pyrites Company, Report, Ont. Bur. Mines, Vol. 24, Pt. I 
(1915), pp. 94-95. 


1916 Iron Pyrites Deposits in Southeastern Ontario 193 


States ports on the great lakes. Another property, the Goudreau lake deposits,’ has 
been recently developed and expects to commence at once supplying large tonnages. 
The Helen mine,’ operated by the Algoma Steel Corporation, produces some pyrite 
which is treated in its plant at Sault Ste. Marie. 

The iron pyrites resources of Ontario are of considerable extent and value. 
In the last 15 years 538,755 tons, worth $1,438,122, have been produced, the 
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Map of a portion of southeastern Ontario. The hatched area is Paleozoic, and the numbers 
indicate the relative positions of the iron pyrites in the Pre-Cambrian. 


greater part coming from southeastern Ontario. During the coming years there 
will undoubtedly be a steady increase in production. The war has had a stimu- 
lating effect on the demand of the United States for pyrite from Ontario. 


* A. L. Parsons: Goudreau Pyrite Claims, Report, Ont. Bur. Mines, Vol. 24, Pt. I (1915), 
Dacia, 


T. F. Sutherland: Madoc Mining Company, Report, Ont. Bur. Mines, Vol. 24, Pt. I 
(1915),-p. 107. 


* A. L. Parsons: Helen Mine, Report, Ont. Bur. Mines, Vol. 24, Pt. I (1915), pp. 202-205. 
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List Showing the Locations of Pyrite Deposits in Southeastern Ontario 6 


Brockville Section. 
+1. Brockville Chemical Co. (Billings property) ; lot 19, con. 2, Hlizabeth- 
town township. 
+ 2.. Sloan prospect; lot 18, con. 2, Hliabethtown township. 
3. Shipman prospect; about 6 miles west of the Billings (No. 1). 


Lanark County. 


+4. MeclIlwraith mine; lot 5, con. 4, Darling township. 
5. Ladore prospect; lot 19; con. 7, Dalhousie Township. : 


Hastings County. 
{+ 6. Bannockburn (or Jarman) mine; lot 25, con. 6, Madoc township. 
* Hungerford mine (Nichols Chemical Co.) ; lot 23, con. 12, Hungerford 
township. 
{ 8. Canada mine (formerly Oliver Prospect) ; lot 26, con. 12, Hungerford 
township. 
9. Hungerford Western Extension; parts of lots 21 and 22, con. Iz, 
Hungerford township. 
+10. Ontario Sulphur Mines, Ltd.; northwest quarter of east half of lot 21, 
con. 12, Hungerford township. 
t+ 11. Queensboro mine; lot 11, con. 11, Madoc township. 
* 12. Canadian Sulphur Ore Co. (formerly Wellington prospect) N. 4% lot 9, 
con. 10, Madoc township. 
t 13. Davis or Palmer prospect; lot 10, con. 10, Madoc township. 
14. Farrell prospect; 2 miles northeast of Madoc village. 
{ 15. McKenty prospect; 2 miles east of Madoc village. 
16. Little Salmon Lake deposit; lot 23, con. 7, Cashel township. 
17. Gunter property; lot 23, con. 4, Cashel township. 


Other Hastern Ontario Prospects. 
18. Snooks prospect; lot 7, con. 14, Loughborough township, Frontenac Co. 
19. Stalker prospect; lot 42, con. 6, Clarendon township, Frontenac Co. 
20. Foley prospect: 51 miles north of Enterprise Sta., Lennox, Adding- 
ton Co. 
21. Caldwell prospect; lot, 1, con.1, Blithfield township, Renfrew Co. 


Brockville Section 


The Brockville Chemical Co., No. 1, began mining for pyrite on the Billings 
property in 1868. The ore occurred in a series of lenses conformable to the 


* Mines now working (April, 1916) and shipping pyrites. 

+ Properties which have shipped pyrites. 

+t Properties which have shipped hematite or limonite. 

*The number of each property refers to the corresponding number showing its position 
on the accompanying map. 

"The numbers following mention of the pyrite properties refer to corresponding numbers 
showing their positions on the accompanying map. 
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lamination of a highly foliated pink granite gneiss. The lenses, which consist 
of pyrite and calcite in parallel hnes, strike northeast and dip to the southeast. 
The richer shoots of ore were gouged out and no timbering was done. ‘The main 
pit was sunk 250 ft. The ore was used for making acids in Brockville, the sul- 
phuric and mixed acids bemg used at the fertilizer and dynamite works in and 
near Brockville. Operations of all kinds ceased in 1880. The evidence of the 
men who worked in the old pits is to the effect that they were never completely ex- 
hausted. 


Sloan Prospect, No. 2—A band of gossan strikes in a north-east direction 
across the property and dips to the southeast. The 20-f{t. inclined shaft passes through 
6 or 8 ft. of gossan. There is a width of 3 ft. of solid pyrites on the foot wall, 
the remainder of the shaft being in alternating bands of pyrite and crystallized 
calcite in equal amounts. Highty tons of ore, running 40 per cent. sulphur, were 
shipped to Buffalo and Capelton. 

The Buffalo-Brockville Mining Co. shipped a small tonnage from this lot 
during 1911 and 1912. 


Shipman Prospect, No. 3—The pyrite, which is much intermixed with pyr- 
rhotite and country rock (gneiss), has been mined from an irregular pit 40 ft. 
long and 30 ft. wide. 


Lanark County 


Mclilwraith Mine, No. 4.—The deposit, which is covered by 14 ft. of gossan, 
strikes north of east along a contact between diorite on the south and crystalline 
limestone on the north, and dips 60° to the south. It was first opened for gold. 
In 1899 and 1900 the shaft was deepened to 75 ft. and a 150-ft. tunnel run along 
the strike of the deposit, disclosing a length of over 90 ft. of clean high-grade 
pyrite inclosing lenses of quartz. A 12-ft. crosscut to the south did not pierce the 
width of the deposit. Three carloads of ore were shipped. Samples from the 
dump and tunnel, by E. L. Fraleck, gave 38.86 and 42.60 per cent. of sulphur re- 
spectively. 


Ladore Prospect, No. 5—A heavy fahlband strikes north of east along the 
contact of a coarse amphibolite and a fine-grained gray granite. The trenches and 
shallow pits expose a gossan in the form of bog iron ore, but pyrite in quantity was 
not located. The fahlband continues into the adjoining lot to the east along a 
contact of crystalline limestone and granite. 


Bannockburn ‘Mine, No. 6.--In 1898, the property was opened as an iron 
mine, 11 car loads of limonite, running about 38 per cent. in iron and low in 
sulphur, having been shipped. ‘This ore was merely a gossan 8 to 15 ft. deep 
which capped iron pyrite deposits. The pyrites occurred as two lenses at right 
angles to each other, but conforming in strike and dip with the’ inclosing rock, a 
chloritic schist. Limestone covers the apex of the fold of the lenses. The south 
lens, which is 160 ft. long and 8 to 15 ft. wide, was mined to a depth of 275 ft. 
During the 6 years of operation about 580 tons of pyrite per month were shipped, 
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all of which went to the General Chemical Co. at Buffalo. The ore did not fall off 
either in grade or quantity with depth, but, owing to the hazard of open-pit mining, 
operations were abandoned in August, 1906. 


Hungerford Mine, No. 7—This property was opened 40 years ago as a gold 
property, and a smelter was erected to extract gold from the barren pyrite. The 
Nichols Chemical Co. re-opened the mine in June, 1903. Owing to some difficulty 
about the title, the mine was closed down in August, 1904, but operations were re- 
sumed in August, 1905, and have since been continuous. Since 1907 acid works 
have been in operation for the treatment of company ores, and other ores in the 
vicinity. 

Passing through this property, and extending beyond, is a large fahlband strik- 
ing 25° north of east and traceable for 2 miles. Level farm land to the south is 
underlain by garnetiferous crystalline schist cut by massive diorite, into which, 
500 yd. north of the deposits, has been intruded a pink hornblende granite that 
rises above the country 1m a series of rugged hills, locally called the Bald Moun- 
tains. The granite has protected the deposits from denudation. The deposits are 
strung along the contact of the diorite and the schist, the strike of lenses, contact, 
fahlband, and schist being identical. 

The pyrite occurs in three paraliel deposits striking with the schist and dip- 
ping 60° to the south. The middle one, which does not outcrop on the surface, 
hes 85 ft. from the south vein and 45 ft. from the north deposit. The north de- 
posit, upon which most of the work has been done, varies in width from 6 to 22 ft. 
It has been exploited to a length of 620 ft. and to a depth of 575 ft., and the ore 
still continues. The length as indicated on the surface is about 500 ft. There are 
now two shafts on the property and about 3,500 ft. of drifting has ‘been done on 
the orebodies on the six levels. During 1915 work was confined to stoping on the 
north vein and drifting on the south vein. 

The ore is coarsely granular and makes a large percentage of fines. The main 
impurity is calcite, although there is also some quartz present. A small quantity 
of pyrrhotite occasionally occurs, mainly in the north lode next the foot wall. The 
average percentage of run of mine ore is about 35 per cent., the fines being much 
higher. 

The acid works have been successfully operated since their completion in July, 
1907, and machinery has been installed at various times to increase the capacity 
and to make new acids. At present sulphuric, hydrochloric, nitric and mixed acids 
are made by the contact process and shipped in the company’s tank cars to various 
parts of Ontario and Quebec. 

Electric power supplied by the Seymour Power and Electric Co. is used 
throughout the mine and acid works. 


The Canada Mine, No. 8, which was formerly the Oliver prospect, adjoins the 
mine operated by the Nichols Copper Co. on the east, and is located on the same 
fahlband. The lode strikes.east and west and dips 50° to the south. During part 
of 1907, the Canadian Pyrites Co. sank an inclined shaft on the deposit to a depth 


*W. H. Nichols, President, 25 Broad St., New York. 
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of 110 ft. and did some drifting on the 85-ft. level, together with some diamond 
drilling. The deposit varies from 4 to 7 ft. in width. The ore on the dump is 
pyrite with a little pyrite and pyrrhotite, which will grade upward of 40 per cent. 
in sulphur. 


The Llungerford Western Latension, No. 9, was fairly well prospected in 1906 
by means of surface trenches at regular intervals along the strike of the fahlband. 
The western lens had been exploited by surface trenches to a length of 500 ft., ex- 
hibiting, near the line between the lots, a width varying from 16 to 18 ft. of ore, 
which will grade from 42 to 44 per cent. sulphur. The only impurity consists of 
small included lenses of calcite. 

The eastern lenses are presumably continuations of the Hungerford mine ore- 
bodies. 

A gossan 40 ft. wide occurs on the south end of the property, but not enough 
work has been done to determine the extent of the deposit. 


The Ontario Sulphur Mines, Limited, No. 10, commenced work in March, 
1908, and continued until the end of 1911, save for 2 months in the summer of 
1910. The pyrite deposit on which work has been done is located about 1% mile 
west of the Hungerford mine. It appears to be a lens pitching towards the south- 
east. A shaft has been sunk 800 ft., with 225 ft. of drifting on the 100-ft. level 
and 250-ft. on the 200-ft. level. According to A. W. G. Wilson” “ The total ship- 
ments from the property up to the first of May, 1911, have been 4,821 long tons of 
ore averaging 3614 per cent. sulphur.” In one place the deposit is 30 ft. wide. 

The Sulphide Chemical Uo. operated the property from the spring of 1913 
until the following November, during which time the mine was dewatered and con- 
siderable ore was raised and shipped.” No work has been done since. 


The Queensboro Mine (Blakely), No. 11, up to the autumn of 1906 shipped 
65 carloads of pyrites running about 45 per cent. sulphur. Mine operations ceased 
in 1908. The pyrite occurs as a series of lenses up to 15 and 20 ft. wide along 
the contact of a garnetiferous schist (Grenville in age) and an instrusive pink fel- 
site (post-Hastings in age). The ore is dense, the only impurity being thin vein- 
lets of quartz. Cutting a pyrite lens is a small quartz vein containing copper 
pyrites and argentiferous jamesonite. In another place some zine blende is inter- 
banded with the pyrite. The main shaft is 135 ft. deep with about 175 ft. of drift- 
ing on the 50- and 85-ft. levels. 


The Canadian Sulphur Ore Co.’s Pyrites Mine,” No. 12, was discovered in 1906 
by Stephen Wellington while prospecting for iron. Under the gossan, merchant- 
able iron pyrites was discovered, from which a car load of iron pyrites was shipped 


a eee Ss Se es ee 


* Formerly the Craig property. 

7 A. W. G. Wilson: Pyrites in Canada, Publication No. 167, Mines Branch, Ottawa (1912), 
D257; 

“T. EF. Sutherland: Report, Ont. Bur. Mines, Vol. 23, Pt. I, 1914, p. 174. 

* Alex. Longwell, President, 410 Crown Office Building, Toronto. For a fuller descrip- 
tion see The Queensboro Iron Pyrites Deposits, by P. E. Hopkins, Report, Ont. Bur. Mines, 
Vol. 22, Pt. II, 1913, pp. 89-104. 

14 B.M. 
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in 1908. Later, the Canadian Pyrites Syndicate bought the property, installed a 
small plant and shipped a few hundred tons of pyrite. In the spring of 1910 the 
property was handed over to the present company, which began shipping ore 3 
months later, and has continued to the present. The mine is equipped to produce 
100 tons of iron pyrites per day, yielding 40 per cent. of sulphur. Since Dee. 11, 
1912, the mine has been run by electricity supplied by the Seymour Power Co. A 
branch line 244 miles in length from the Bay of Quinte Railway near Queensboro 
to the mine was completed in 1913. The ore is shipped to the Nichols Chemical 
Co.’s acid plant at Sulphide, 11 miles southeast, and to the chemical companies at 
Hamilton and Detroit. 

The pyrite is mined by underground and open-pit methods. The development 
work consists of three shafts and two open cuts, with some diamond-drill borings. 
Nos. 1 and 2 shafts, which are 75 and 100 ft. deep respectively, have been abandoned 
for some time. The work of late years has been confined to shaft 
No. ‘3, -and — the: ;two. open. . pits’. The. vertical’ shart, No.s3;- as0eD0. ean 
deep with about 800 ft. of drifting on the 60-, 120-, and 200-ft. levels. The pyrite 
deposits are marked by gossan outcrops from 2 to 30 ft. in depth. Beneath are the 
pyrite deposits, which occur as lenses in contact with rusty schist to the south and 
white quartzite to the north (both Grenville in age) near an irregular post-Hast- 
ings intrusion of gray felsite. ‘The strike of the deposits is slightly north of 
east, while the dip is almost vertical, inclining slightly to the south. Lenses vary 
in width up to 25 ft., but horses of country rock are frequently inclosed in the 
pyrites. 

The ore is high grade, very little cobbing, if any, having to be done. Ores 
have been shipped running 40 to 48 per cent. sulphur. 

The deposits are free from impurities such as arsenic, zinc, lead, copper and 
calcium. T'he pyrite burns satisfactorily, and is in good demand by sulphuric acid 


makers. 


The Davis or Palmer Deposit, No. 13, is in the Grenville limestone. On the 
surface the pyrite is 2 ft. in width; 9 ft. down there is said to be a deposit 15 ft. 
wide. A few carloads of pyrites were shipped from a pit sunk on the property. 


The Farrell Deposit, No. 14, lies in and conforms with the schist which strikes 
northwest. Test pits for a distance of 200 ft. show either gossan or pyrite. A shaft 
has been sunk to a depth of about 25 ft. A sample collected by E. L. Fraleck, repre- 
senting an average of 75 per cent. of the dump (which consists of about 40 tons), 
yielded 40.64 per cent. of sulphur. The deposit maintains a uniform width of 5 ft., 
the only impurity being crystalline limestone. 


The McKenty Prospect, No. 15, shipped hematite 40 years ago. A pit at one 
time 60 ft. deep has caved in. An examination of the cull dump reveals the fact 
that all large lumps of apparent hematite have, when broken, a core of pyrites. In 
BE. L. Fraleck’s opinion, this is one of many instances throughout eastern Ontario 
where hematite constitutes the gossan capping of a sulphide orebody. 
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The Little Salmon Lake Deposit, No. 16, occurs in a chlorite schist which 
strikes east and west, the main rock in the area being a white crystallized limestone, 
probably of Grenville age. A trench, 40 ft. long, uncovered pyrite 15 ft. in width. 
An average of 75 per cent. of the pyritiferous material yielded 38.83 per cent. of 
sulphur. 


On the Gunter Property, No. 17, a shaft, 20 ft. deep, has been sunk on a de- 
posit consisting of alternating bands of quartz and pyrite 5 ft. wide. A sample re- 
presenting two-thirds of the dump yielded 39.50 per cent. of sulphur. 


Snooks Prospect, No. 18.—A fahlband strikes northeast through a coarse, im- 
pure crystalline limestone, and can be traced across the adjoining lot 6 to Desert 
Lake. On the road allowance, 7 ft. of massive pyrite and 25 ft. of pyrite mixed with 
crystalline hmestone were uncovered in obtaining material for the road. 


On the Stalker Prospect, No. 19, is a well-defined fahlband, containing some 
hematite, and striking east and west. A small test pit has been sunk on a lens of 
pyrite which shows at that point a width of 6 ft. 


The Foley Depostt, No. 20, occurs in an outlier of crystalline limestone sur- 
rounded on all sides at short distances by granite. The irregular deposit consists 
of small masses of pyrite and pyrrhotite in about equal proportions. The work con- 
sists of a pit, 80 ft. long, 40 ft. wide, and 10 to 15 ft. deep, sunk on pyrite and 
pyrrhotite in about equal proportions intermixed with pyroxene, calcite, mica and 
molybdenite. 


The Caldwell Prospect,” No. 21, was opened in the fall of 1915 by Thomas B. 
Caldwell of Lanark. About 500 tons of ore have been mined, but the sulphur con- 
tents are not known. 


* See fuller description of property under Mines of Ontario. 
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A STUDY OF CERTAIN MINERALS FROM COBALT, 
ONTARIO 
By 
H. V. ELLSWORTH 
Introduction 

In presenting this paper on certain mineral associations of Cobalt, the writer 
believes that, considering the importance of this famous mining region, no apology 
is necessary for the somewhat detailed descriptions in which he has been tempted 
to indulge. 

The geology of the Cobalt area has received a great deal of attention, naturally, 
and has been admirably described by W. G. Miller and his associates in the reports 
of the Ontario Bureau of Mines. To them also is to be credited most of the pub- 
lished mineralogical data relating to Cobalt. In the Nineteenth Report of the 
Ontario Bureau of Mines, Part I], was included a descriptive list of the minerals 
which were known from Cobalt at that time, together with remarks on their mode 
of occurrence, and a table in which the probable order of deposition of the chief 
minerals was indicated. The order of deposition was also worked out by Campbell 
and Knight” “ from observations on polished surfaces by the metalloyraphic method. 

Harly in 1914, at the suggestion of T. L. Walker, Professor of Mineralogy 
at the University of Toronto, the writer undertook an investigation of breithauptite 
ore from the Hudson Bay mine. The results of this investigation seemed to have 
a bearing on the question of isomorphous inter-growths and led to a study of other 
mineral associations from Cobalt. Dr. Walker very kindly allowed the writer the 
use of the numerous specimens from Cobalt in the collection of the Royal Ontario 
Museum of Mineralogy, and in this way the work gradually broadened in scope. 

In the following pages no attempt has been made to deal exhaustively with all 
the common minerals of Cobalt. Only such associations have been studied as were 
interesting because of the minerals hitherto unidentified from Cobalt, because of 
rarity or unusual crystallization, or because of a possible bearing on questions of 
isomorphism or paragenesis. These investigations have added the following to 
the list of minerals from Cobalt: Léollingite, rammelsbergite, chalcocite and 
symplesite.* | ae ie: 

The objects of the investigation may thus be summarized as follows: ae 

1. Descriptive: Identification and crystallographic study of special minerals, 
rare, or new to Cobalt. Identification in the case of the complex ores of Cobalt 
usually involves—2. 

2. (a) Chemical analysis and separation experiments. 

(b) Microscopic study of polished surfaces. 

3. Study of structures having a bearing on isomorphism. 

4. Order of deposition or paragenesis, as shown by study of microscopic 
structures. 


* Microscopic examination of the Cobalt-Nickel Arsenides and Silver Deposits of Temis- 
kaming by W. Campbell and C. W. Knight, Ee. Geol., Sept.-Oct., 1906. 

*The Paragenesis of the Cobalt-Nickel Arsenides and Silver Deposits of Temiskaming, 
Eng. and Min. Jr., June 9th, 1906. 
* For list of Cobalt minerals see Report Ont. Bur. Mines, Vol. XIX, Pt. II, p. 9. 
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Methods of Microscopic Examination and Separation 
The preparation of polished sections of minerals for examination by the metal- 
Jographic method has been treated in detail by Campbell and Knight.’ 

~The use of acids or other corrosive re-agents for developing the structure of 
polished surfaces of metals or minerals probably originated in the study of meteoric 
iron, the so-called Widmanstitten figures having been described in 1808. Outside 
of its application to meteoric iron, but little use seems to have been made of this 
method in mineralogy until Baumhauer’” in 1886, applied it to the study of crystals 
of smaltite-chloanthite, with extremely interesting results. Vollhardt" analyzed 
the crystals which had been examined by Baumhauer before and after treatment 
with hydrochloric acid and potassium chlorate, and found that the residue left 
after the acid treatment was considerably richer in arsenic than the original 
material. From this result he deduced the presence of skutterudite (CoAs,) in 
the smaltite-chloanthite crystals. 

The writer has apphed similar methods to the study of microscopic inter- 
growths from Cobalt. If a polished surface of a complex ore, containing two or 
more minerals closely intergrown, say smaltite and chloanthite, which are quite 
indistinguishable by ordinary means, be slightly etched with acid, the two minerals 
become easily distinguishable owing to the different effect of the acid upon them. 
If the etching be continued for a longer time one mineral will finally be corroded 
much deeper than the other, which stands in relief. It occurred to the writer that 
this method might be used to liberate minerals from the minute inclusions which 
are so characteristic of minerals from Cobalt, and it has, in fact, been used with 
success in some instances (see Breithauptite, page 210). 

This difference in the action of an acid on the two minerals is not due entirely 
to the difference in the rate of solution of the individual minerals taken separately 
in acid of a given concentration. Gottschalk and Buehler‘ have shown that there 
is a difference of potential between different natural minerals and that two minerals 
in contact act as a battery in oxidation experiments, the current flowing from the 
mineral of higher potential, which is protected from the action of the oxidizing 
agent, while the mineral of lower potential dissolves more rapidly. There are also 
of course, instances in which one of the minerals reacts with the acid to form an 
insoluble coating which protects it while the other mineral is being dissolved away. 
Such coatings on a mineral of lower potential may, in certain instances, cause a 
reversal of the normal action, so that the mineral of higher potential actually dis- 
solves more rapidly.* 

Palmer and Bastin ® have recently advocated the use of silver sulphate solution 
to separate arsenides from sulpharsenides and sulphides, the sulphate being chosen 
because of the bearing of their experiments on silver enrichment. The writer has 


eel0G. Cit. 

“Ueber die Structur und die mikroskopische Beschaffenheit von Speiskobalt und 
Chloanthit, von H. Baumhauer, Zeitschrift fiir Krystallographie 12, 18, 1887. 
eee Versuche tiber Speiskobalt—von G. Vollhardt, Zeitschrift fiir Krystallographie 14, 407, 

"Oxidation of Sulphides—V. H. Gottschalk and H. A. Buehler—Ee. Geol., Vol. VIE 
Wood, Jan.) 1912. 

* Breithauptite, page 210. 


* Tetranickel Triarsenide, Its Capacity as a Silver Precipitant, Chase Palmer, Econ. Geol., 
Vol. TX, No. 7,.Oct:, 1914: 
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used silver nitrate solution with equal success, and this has the advantage that it 
can be made up in much stronger solutions than the sulphate, which is not very 
soluble. With the nitrate solution results are obtained in less time and with much 
smaller volumes of solutions. 

It should be remembered, however, that all the foregoing methods are capable 
under favourable conditions of producing only a pure residue. The less soluble 
mineral is not entirely unaffected by acids or silver solutions and will also enter 
into solution to a certain extent, so that the resultant solution contains the con- 
stituents of both minerals. The residue, after sufficiently long action should, 
theoretically, be pure. 


Methods of Chemical Analysis 


In general, the writer has used the methods recommended by Treadwell, 1914 
edition. As different methods do not always yield identical results, those used 
here may be summarized as below: 

Arsenic—Usually determined by the Pearce method.” After fusion of the ore 
with a mixture of sodium carbonate and nitrate, the alkali arsenate is leached out 
and converted into silver arsenate which is titrated with ammonium sulphocyanate 
solution. If the solution to be titrated contains the same amount of silver as was 
used for standardizing the sulphocyanate solution, the results are very accurate. 
Antimony—Weighed as Sb.S., after heating in a current of carbon dioxide. 

Bismuth—Weighed as sulphide or oxide. Separated from lead by basic nitrate 
method. 

Copper—By electrolysis of sulphuric acid solution. 

Iron—Separated from nickel and cobalt by one or more precipitations as basic 
acetate followed by precipitation as hydroxide from nitric acid solution and weigh- 
ing as Fe,O,. The writer has found that if the hydroxide be precipitated along 
with finely macerated ashless filter paper as recommended by Washington,” there 
is no danger of the formation of magnetite on ignition and the results agree exactly 
with permanganate titrations. 

Lead—Weighed as sulphate in Gooch crucible. 

Mercury—Weighed as sulphide after reprecipitation. 

Nickel and Cobalt—Determined together by electrolysis of ammonium sulphate 
solution, using a revolving cathode. Nickel separated and weighed as nickeldime- 
thylglyoxime, cobalt by difference. In precipitating small amounts of nickel from 
large quantities of cobalt, a very large excess of the rather expensive dimethyl- 
elyoxime is required, in fact more than enough to combine with all the cobalt must 
be used in order to precipitate all the nickel. In such cases, the writer first pre- 
cipitates the cobalt as tripotassium cobaltic nitrite, the nickel in the acetic acid 
filtrate is then readily precipitated by a relatively small amount of dimethylgly- 
oxime. 

Stlver—As chloride. ieee 

Sulphur—Usually by fusion of the ore with alkali carbonate and nitrate, or 
with a mixture of sodium carbonate and sodium peroxide. Weighed as barium sul- 
phate. The writer has not obtained quite as concordant results with the sodium 


* Low—Technical Methods of Ore Analysis. 
“The Chemical Analysis of Rocks—H. 8. Washington. 
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peroxide method as with the old Fresenius method. All analyses, except where 
otherwise noted, have been made in duplicate. 


Native Silver 
The silver of Cobalt, as is well known, usually contains both antimony and 
mercury. It has been generally supposed that the mercury is alloyed with the 
silver as amalgam, and that the antimony is in the form of dyscrasite. 
It was thought that a microscopic examination of analyzed specimens might 
throw some light on the manner in which the antimony is combined with the silver. 
Five specimens were analyzed as below: 


| . | | 
| Ag Sb tS a S Co or Ni As Insol. | Total 
I fot 93.6.1 5.89 35 trace trace 99.85 
1 95.39 | 3.31 | trace 63 trace deat 60 99.93 
(HAE 99.56 eley trace trace PN trace Hoes 99.73 
IV 92.60 | 6.59 34 trace trace het ae Oo hs 89-75 
| 
| 
avs 90.54 79 3.08 trace trace Rael 5.50 | 99.91 
| 


I. Slab silver—1% to 14 inch thick, Buffalo mine. 
IT; do do Cobalt. 
III. Thin leaf silver, Nova Scotia mine. 
IV. Brittle moss-like silver, Cobalt. 
V. Thin leaf silver from oxidized arsenate ore—Penn-Canadian mine. The 5.50 per cent. 
insoluble represents, chiefly, flakes of argentite which was separated approximately 
by using cold dilute nitric acid to dissolve the silver. 


Fig. 1. Skeleton crystals of dyscrasite Fig. 2. Inclusions of argentite in native 


(7) in native silver, x 50. silver, x 50. 

There is not enough antimony in any of these samples to form dyscrasite of 
theoretical composition and the question arises, does antimony combine chemically 
with silver in various proportions or is dyscrasite of theoretical composition alloyed 
or mixed with the silver. The stellate structure (Fig. 1) developed by etching a 
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surface of silver, specimen No. 1, would furnish a partial answer to this question 
if we admit that these radiating structures represent skeleton crystals of dyscrasite 
set in a ground-mass of silver, as seems probable from the antimony content of this 
sample (5.89 per cent. Sb.) 

The specimen of silver, No. I1I, contained but very little antimony and mer- 
cury and developed no noteworthy structure on etching, only a few small inclusions 
being noted. The homogeneous character of the etched surface agrees with its 
chemical purity. 

In the preparation of the samples special care was taken to exclude all visible 
forergn adhering material. In spite of this all showed traces of sulphur and one, 
No. II, showed a notable quantity. The sulphur appears to be due to the presence 
of argentite as minute inclusions in the silver. Microscopic examination of a sur- 


. 3. Cross-section (natural size) of a rich silver vein, showing silver replacing 
arsenides and calcite. 


face of No. II etched by nitric acid shows inclusions of a gray mineral which stands 
in relief and, therefore, must resist the acid better than silver (Fig. 2). This 
behaviour agrees with the known resistant character of argentite to cold dilute 
nitric acid. 

There appears to be no relationship between the amounts of antimony and 
mercury in these analyses, but there can be no doubt whatever that the mercury 
is alloyed with the silver. Analyses of mineral samples in which silver is absent 
never show any trace of mercury and in this the writer’s experience agrees with that 
of G. H. Clevenger of the Nipissing mill. Mr. Clevenger also shows that in the 
Cobalt ores he has analyzed the amount of mercury found is proportional to the 
silver content.” 


* Note upon The Occurrence of Mereury on Cobalt Ores, by G. H. Clevenger, Econ. Geol., 
Vol. X, No. 8, December, 1915. 
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Paragenesis: Close examination of silver from Cobalt, in the writer’s ex- 
perience, always reveals the presence of more or less argentite, usually as thin 
amorphous coatings or scales attached to the surface of the silver. Thin coatings 
or patches of ruby silver are also common. Sometimes veinlets of argentite have 
a thin film of silver next the vein walls (Fig. 4). That the association of silver and 
argentite is very intimate is further shown by the presence of minute argentite 
inclusions in massive leaf silver (Fig. 2), as well as by the detection of traces of 
sulphur in several other samples. It is difficult to decide whether such structures 
are due to replacement or to more or less contemporaneous precipitation of both 
argentite and silver. At any rate the silver and argentite are later than the 
arsenide-sulpharsenide minerais since veinlets of silver may be seen cutting the 
latter (Fig. 3).. Most of the silver fills in cleavage cracks and fractures or replaces 
calcite or arsenides. Fig. 3, a cross section of a typical very rich silver vein, illus- 
trates well the replacement of arsenides by silver. In the picture both silver and 


Fig. 4. Veinlet of argentite (A) with fibrous 
native silver (S) at the sides. The 
veinlet is about 2 mm. in width. 
smaltite are dark, but the smaltite being harder has resisted buffing better and 
stands in relief. In the lower part of the picture native silver has almost completely 
replaced the arsenides, of which only a few fragments remain. In the upper part, 
the silver for the most part occupies the centre of the dendritic arsenide growths, 
and in some places can be seen connecting with veinlets in the calcite. There can 
be little doubt that in this case the arsenide minerals have been chiefly responsible 
for the precipitation of silver, and apparently the mineral which was originally in 
the centre of the dendritic growths was much more effective than the part that 
remains. This sort of structure might be expected to result from the reaction of 
cobalt-nickel arsenides on silver sulphate solution which has been demonstrated 
experimentally by Palmer and Bastin.” The writer’s conception of the probable 
process is as follows:—The solutions from which the Cobalt ores were precipitated 
were at first very rich in arsenic, resulting in the precipitation of diarsenides, fol- 
lowed by arsenides. The arsenic content of the mother solution decreased as sul- 


% Loc. cit. 
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phur became more prominent and sulpharsenides were also deposited. Finally the 
arsenic was practically all precipitated and the solution was essentially of a sulphate 
character. About this time came a slight movement, resulting in fracturing. ‘The 
sulphate solution now carrying chiefly silver had an excellent opportunity to pene- 
trate the fractured veins and come in contact with the arsenides which were dis- 
solved while metallic silver and argentite were precipitated, resulting in replacement 
structures such as we have seen. No doubt the calcite also was concerned in the 
precipitation to an important degree. The dissolved arsenides were ultimately 
deposited elsewhere, resulting in structures in which the normal order of precipi- 
tation might appear to be reversed. Certain structures, the interpretation of which 
is very doubtful, do oceur. Fig. 5 shows a beautiful dendritic growth of smaltite, 
with, a very little niccolite, that is very suggestive of the tree-like crystallizations 
of silver. A few of these little tubes of smaltite are filled with silver, but calcite 
occupies the centre of most of them. There are also a few minute veinlets of native 
silver in the calcite. 


Fig. 5. Dendritic growths of smaltite, with native silver in calcite, reduced to three-quarters 
natural size. 


Argentite Crystals, Casey=Cobalt Mine 


A specimen from the Casey-Cobalt mine showed crystallized surfaces of 
argentite embedded in pure cleavable calcite. The argentite is closely associated 
with partially crystallized pyrite and these two minerals appear to have replaced or 
impregnated typical massive smaltite ore which makes up the rest of the specimen. 
In places, the argentite is intergrown with delicate filmy forms of native silver. 
On dissolving away the calcite with hydrochloric acid several well-developed, lust- 
rous crystals of argentite were revealed. Examination of these crystals indicates 
that they occur in two distinct habits: 1. Simple, half-octahedrons attached verti- 
cally to the argentite mass, the plane of attachment corresponding to the direction 
of a cube face, and 2. Somewhat tabular forms which proved to be combinations of 
the rhombic dodecahedron, cube, icositetrahedron, trisoctahedron and tetrahexahe- 
dron (Fig. 6). These are also attached in a plane parallel to a cube face. A 
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singie crystal of the latter type about 1 x 1.5 x 1.5 mm. in size was found to have 
good faces suitable for measuring. Using the two-circle goniometer good signals 
were obtained for most of the faces, the only ones which are at all doubtful being 
the two faces belonging to the tetrahexahedron (510). These faces are small and 
the signals are faint and hazy. They are certainly in a zone with cube and 
dodecahedral faces. The best readings on the horizontal circle gave values 
for p of 77° 50’ and 79° 10° for the two faces. These faces have been inter- 
preted as belonging to the form (510) of the tetrahexahedron, a form which has 
not been recorded by Goldschmidt or Hintze as having been hitherto observed on 
argentite but which does occur on fluorite.” The theoretical value of for (510) 
is 78°. 41’. Faces belonging to the following forms have been observed on the 
Chystalbecal0Os Ce leLUyseqe cle jes ( ced) ance (O10): 

The, drawing (Fig. 6) is intended to represent this crystal in its natural pro- 
portions, and shows only the faces actually present. 

This is probably the first measurable crystallized argentite recorded from 
Canada. 


Fig. 6. Argentite, Casey-Cobalt mine. 


Some of the partially crystallized argentite of this specimen was analyzed with 
the following results: 


Ag S Fe Quartz Sb (?) Total 
Per cent, 86.80 13.01 | .08 16 trace 100.05 
Mol. Ratio 8044 Jhaye 0014 | 
ec 8044 4029 
ea 0028 0014 


* Krystallographische Winkeltabellen—von. V. Goldschmidt. 
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The argentite is evidently very pure, the pyrite and quartz being merely 
accidental impurities. 

A qualitative test of the pyrite shows that it also is practically pure if care be 
taken to obtain a sample free from adhering material. 

One would be inclined to suspect from all the evidence that these two minerals 
were formed at a later period than the intimately mixed arsenide vein ore. 


Argentite, O’Brien Mine 
A specimen of argentite from the O’Brien mine attracted attention because of 
its peculiar iridescent tarnish resembling that of bornite, or perhaps more like 
the many-coloured tarnish which silver dishes assume after standing idle for some 
time in the laboratory. It was thought that this tarnish might indicate some varia- 
tion in composition, and the mineral was accordingly analyzed. It proved to be 
ordinary argentite. 


Ag | SS) Sb or As Cu | Co Insol. | Total 


86.91 12.86 trace trace trace trace | 99.77 


This was the specimen from which crystals of polybasite were obtained. In 
a few places this argentite shows some evidence of a tendency to crystallize in forms 
which suggest rhombic rather than cubic symmetry. The argentite is associated 
with typical massive gray arsenide ore. 


Galena Crystals, O’Brien Mine 


4a 


Several large crystals of galena from the O’Brien mine are in the museum * 
collection. They are rather remarkable because of their large size (up to 2.5 inches 
diameter), and because they are essentially octahedral in habit, cube faces when 
present being only slightly developed. ‘The crystals are rough and have been more 
or less broken. Small grains and films of quartz can be seen along some of the 
broken cleavage surfaces, showing the same intimate association with quartz as was 
observed in the case of the very pure chalcocite from the Foster mine described on 
page 209. 

Analysis of 1 gram samples failed to detect the presence of any impurity, 
except a small amount of iron. 


Per cent. 
Baas, Se ace eee eine ean on erie 86:56 -—= 207.10 -—- 4182 
Bete See oa ee cee ee ee 05° 55.84 —~ .0009 
Se ie Se ee er is ee ene ees 13.45 --5- 32.07 — .4195 
TOT] Wasco sc tutte Bete oe wate 100.06 


The purity of this galena is remarkable when one remembers the usual complex 
character of Cobalt ores. It is not unlikely that several of the very pure minerals 
which have been encountered, such as galena, chalcocite, argentite, pyrite and chal- 
copyrite, which are usually associated with quartz and very pure calcite, belong to a 
later period of formation than the typical complex vein ores and may have been 
formed by solution and reprecipitation after the main period of mineralizing 
activity was finished. 


“a Royal Ontario Museum, Toronto, 
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Chalcocite, Foster Mine 
The specimen consists chiefly of white calcite through which runs a veinlet 
of white granular quartz. The chalcocite occurs as small patches, usually not over 
a quarter of an inch in diameter, very intimately associated with the quartz, which 
is later than the calcite. 
Analyses of half gram samples showed no impurities except minute quartz 
grains, as below: 


Actual Theoretical 
Cite cls eget S ee Be pee TO.oo) Perrcent, 79.84 per cent. 
Seah e ate Saree ae. mean’ Paks | AU LO at es ZURE Get See ce 
A ist ay Ae Saar es Bergin wot 
100.02 100.00 


The mineral is included here because it has not previously been reported from 
Cobalt, and further because of its unusual purity and freedom from intergrowths of 
other minerals. 

Chalcocite in a disseminated condition may possibly be a constituent of certain 
of the complex ores which carry copper, but tetrahedrite and chalcopyrite appear to 
be much more common. 

The character of the gangue is noteworthy, the calcite being a white, very 
cleavable variety encountered before in examining crystallized argentite specimens, 
and which seems to be quite different from the ordinary vein calcite, which is 
usually hard and dolomitic. This calcite is very easily soluble and is practically 
pure calcium carbonate. Minerals with which it is associated are more apt to be 
crystallized or unusually pure. It probably belongs to a late stage of deposition or 
it may be of a secondary character. 3 


Breithauptite Association, Hudson Bay Mine 

Within recent years the rather rare mineral breithauptite has been found in 
the silver-bearing veins of several of the Cobalt mines. Some time ago the Depart- 
ment of Mineralogy, University of Toronto, purchased from the Hudson Bay Mines, 
Litd., a quantity of vein material in which this mineral appeared to be prominent. 
Since no analysis of breithauptite from this locality has been published up to the 
present, the writer, at the suggestion of T. L. Walker, undertook an investigation of 
the above material. 

The constituent minerals, as will be seen later, proved to be breithauptite, nicco- 
lite, cobaltite and native silver, with calcite as the gangue material. In a typical 
polished hand-specimen, the purplish copper-coloured breithauptite is seen as rounded 
arborescent patches varying usually from one eighth to one inch along the greatest 
diameter. These breithauptite areas are always completely enclosed by a relatively 
narrow band of pale, copper-coloured niccolite, which in turn is fringed by an 
equally narrow border of gray cobaltite. The layer of cobaltite is sometimes so thin 
as to be almost indistinguishable to the naked eye. The intervening spaces are 
filled with white calcite. Finally, in some of the specimens, veinlets of native silver 
penetrate all the minerals previously mentioned. 
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Etching Methods for Breithauptite 

In order to study in more detail the structure of breithauptite and other asso- 
ciated minerals, and their relation to each other, various etching re-agents were ap- 
phed to polished surfaces, with the following results: 

I. Strong nitric acid momentarily applied produces a very beautiful effect by 
darkening the breithauptite while leaving the niccolite bright and unaffected. The 
eobaltite shows up with a brightness intermediate between breithauptite and nicco- 
lite. With a somewhat longer application the breithauptite is strongly attacked 
with the formation of a white coating of the oxides of antimony. The niccolite is 
relatively little attacked and if the coating of oxides be removed from the breithaup- 
tite, it seems to stand in higher relief than the latter. If, however, the action is 
allowed to continue until a thick coating of oxides forms on the breithauptite, a 
point is reached when the niccolite begins to be rapidly dissolved and finally is etched 
deeper than the breithauptite. 

It appears that in the latter case the oxides of antimony form a coating over 
the breithauptite which tends to protect the mineral beneath from the action of 
the acid, but since no coating forms on the niccolite it continues to dissolve and 
finally is etched deeper than the breithauptite. 


Fig. 7. Fig. 8. 


Fig. 7. The general structure of breithauptite as seen on a polished surface slightly etched 
with nitric acid. Magnification about 14% diameters. 
Fig. 8. Niccolite inclusions in bright relief in a ground mass of dark breithauptite. The 

darkest spots represent minute cavities in the breithauptite. (x 50). 

The addition of tartaric acid to the nitric acid appears to prolong somewhat 
the time during which breithauptite is attacked with greater rapidity than nicco- 
lite. By repeatedly removing the specimen from the acid as soon as a moderately 
thick coating of oxides has formed and freeing the breithauptite surface of oxide 
by brushing and treatment with hydrofluoric acid, the breithauptite may be re- 
moved, without much affecting the niccolite. This observation suggested a method 
which is described later of removing breithauptite inclusions from niccolite. 

IT. Aqua regia attacks strongly both breithauptite and niccolite which dis- 
solves to a clear solution. The cobaltite appears to be scarcely acted upon so long 
as the other minerals are present and hence stands in the highest relief after etching. 
By continuing this etching process until the breithauptite and niccolite have been 
entirely dissolved away, the cobaltite can thus be obtained as a residue free from 
both breithauptite and niccolite. 
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III. Hot dilute nitric acid (1-4) dissolves away the niccolite leaving breithaup- 
tite standing in relief and practically unaltered. The cobaltite is not perceptibly 
attacked but crumbles away as the supporting niccolite is dissolved and collects as 
a residue along with some breithauptite powder at the bottom of the dish. Since, as 
will be seen later, there are no cobaltite inclusions in the breithauptite itself we can 
thus eliminate both niccolite and cobaltite from the breithauptite. 

Various other re-agents gave negative results or were so slow in action as to 
be valueless. Hydrochloric and sulphuric acids, strong or dilute, hot or cold, have 
but little effect. Hydrofluoric acid, though useless as an etching re-agent, proved 
useful in clearing away the oxides from etched surfaces. 

Microstructure and Order of Deposition of the Breithauptite and 
Associated Minerals 

The use of the etching methods outlined above produced surfaces in which the 
individual minerals by their differences in colour and relief could be very easily and 
clearly distinguished under the microscope or even with a hand lens. 


Higa 10. 


Fig. 9. The end of an arborescent area of breithauptite with characteristic niecolite inclusions 
is seen surrounded by a bright band of niccolite which on its outer edge is fringed by 
light gray cobaltite. Outside the cobaltite is a black band where calcite has been deeply 
etched, with two included dark gray areas at the top and bottom which represent calcite 
or perhaps a dolomitie calcite, since it is less deeply etched than that next the cobaltite. 
To the left is a small light gray area which represents the fringing cobaltite of another 
arborescent mass. 

Fig. 10. Represents the same structure as Fig. 9, i.e., calcite filling the space between two 
closely arborescent masses, except that the envelope of niccolite is thicker and the cobaltite 
thinner than before. It should be noted that the vein-like appearance is very deceptive, 
suggesting that the breithauptite had been deposited massive, had subsequently been frac- 
tured, and in the cracks thus formed, niccolite, cobaltite and calcite had been deposited 
in order, as in a ribbon vein. This, however, is not the case. None of these minerals in 
reality penetrates the breithauptite, and fracturing did not occur until calcite had been 
deposited. The structure is due entirely to the closely arborescent form of the breit- 
hauptite, upon which the niccolite and cobaltite were precipitated. (x LOY: 


In all the specimens examined the same general relationship was found to hold; 
i.e., the aborescent breithauptite is entirely surrounded by a layer of niccolite which 
in turn bears a thin coating of cobaltite. On dissolving out the calcite which fills 
the intervening spaces, the outer surface of the cobaltite next the calcite is often 
seen to be crystallized in the form of brilliant cubes. In the specimens richest in 
breithauptite the layer of niccolite and cobaltite are relatively very narrow, typically 
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not over one millimetre thick and often very much less, with arborescent breithaup- 
tite closely set and with little intervening calcite. Other specimens show relatively 
small patches of breithauptite surrounded by a ground mass of niccolite as though 
the breithauptite had been the nuclei around which comparatively large quantities 
of niccolite had precipitated. The specimens richest in cobaltite are characterized 
generally by rather small and scattered breithauptite areas with calcite more promi- 


nent. When native silver occurs it appears to fill cracks which penetrate all the 


minerals just mentioned. 

Micro-structure of Breithauptite.—After etching with nitric acid the breithaup- 
tite appears as a dark porous massive surface containing numerous minute irregular 
inclusions of niccolite which stand in bright relief (Fig. 8). The breithauptite 
areas with their coating of niccolite and cobaltite and the calcite filling in the spaces 
between this arborescent complex may be seen in Figures 9, 10 and 11. No in- 
clusions of any mineral] other than niccolite were observed in the breithauptite, 


Fig. 11. The same structure as shown in Fig. 9. A few dark breithauptite inclusions in the 
niccolite may be noted. As before, the black vein-like band represents deeply etched 


eslcite: 7(x<eo0 ): 


which with this exception appears to be quite uniform and pure. Neither breithaup- 
tite nor niccolite exhibit any evidence of crystal form or structure. These structures 
suggest a simultaneous precipitation of breithauptite and minor quantities of nicce 
lite as the first of the minerals to be deposited. 

Micro-structure of the Niccolite-—The niccolite, which occurs as a narrow coat- 
ing on the breithauptite appears to be quite pure, and has the closely granular ap- 
pearance typical of a pure metal or mineral. In the more massive areas it contains 
inclusions of breithauptite which here also tend to be arborescent and appear to have 
been the nuclei around which the niccolite was deposited (Fig. 12). It also con- 
tains inclusions of cobaltite (Fig. 13). From the structures seen in Figs. 9, 10 
and 11 the niccolite seems to have come down in maximum quantity after the 
breithauptite had been entirely precipitated. 

Micro-structure of the Cobaitite—This mineral occurs as a thin coating on 
the niccolite (Figs. 9, 10 and 11). It appears to have an extremely fine granular 
structure and may at times contain a few small inclusions of niccolite. The surface 
next the calcite is sometimes crystallized in cubes as previously mentioned. From 
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its position as the outer layer of the arborescent masses it appears to be the last 
formed of the nickel-cobalt minerals. 

Calcite fills in the spaces between the arborescent masses of breithauptite, 
niccolite and cobaltite, and hence is next in order of deposition after cobaltite. It 
appears to be the ordinary white variety with good cleavage in places and effer- 
vesces readily with cold dilute hydrochloric acid. Some portions are more dolo- 
mitic, however, as may be seen by reference to Fig. 9, where the calcite next the 
cobaltite has been etched deeper than the central parts. A few small grains of 
quartz occur with the calcite. Minute slender prisms of ruby silver were seen em- 
bedded in the calcite between the nickel-cobalt minerals. They were too small for 
measurement or analysis. 

Veinlets of native silver fill irregular cracks that at times penetrate all the 
nickel-cobalt minerals as well as the calcite (Figs. 14, 15). Occasionally silver may 
be seen filling cleavage cracks in the calcite, a good example of which is shown in 


Fig. 13. 


Fig. 12. Two skeleton-like areas of light-coloured breithauptite set in a dark ground mass of 
porous niccolite. (x 50). 


Fig. 13. Cubes of cobaltite in bright relief included in a ground mass of dark, somewhat 
porous niccolite. The darkest spots represent cavities in the niccolite. (x 50). 


Fig. 16. These structures would seem to indicate that subsequent to the deposi- 
tion of calcite there was a slight movement which caused more or less fracturing 
in all the minerals and developed cleavage cracks in the calcite. In these fractures 
and cleavage cracks the native silver was deposited. 


Summary: From the structural evidence, it appears that breithauptite was 
the first mineral deposited accompanied by relatively small amounts of niccolite as 
microscopic included grains. After the precipitation of breithauptite had ceased 
the niccolite continued to come down and formed a thin layer over the arborescent 
breithauptite. On the niccolite was deposited a thin coating of cobaltite with the 
outer surfaces partly crystallized. Thus both niccolite and cobaltite were moulded 
upon the breithauptite. The deposition of the nickel-cobalt minerals then ceased 
and the spaces between the arborescent masses were filled with calcite. Then came 
a period of movement with a slight fracturing of the minerals, and finally native 


silver was deposited in the cracks thus formed. 
15 BM. 
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The order of succession of the minerals studied would seem to indicate broadly 
three periods of deposition as follows :— 
I. Period of deposition of nickel and cobalt minerals, the nickel minerals 
being first. 
1. Breithauptite with minor amounts of niccolite as inclusions. 
2%. Niccolite. 
3. Cobaltite. 
IT. Calcite with perhaps a little ruby silver. Period of slight movement and 
fracturing. 
III. Native silver. 


Separation of the Minerals for Analysis 
It became evident from‘microscopic examinations after etching that the nickel 
and cobalt minerals were so intimately associated as to render of doubtful value 
any analysis of merely hand-selected material. The separation of the minute nicco- 
lite inclusions from the breithauptite and of the breithauptite and cobaltite imelu- 


Fig. 14. 


Fig. 14. <A veinlet of scratched native silver is shown cutting through two masses of the 
nickel-cobalt minerals and the calcite which fills the space between them, proving con- 
clusively that it was the last mineral deposited. The light granular mineral in high relief 
is niccolite, the dark spots intermingled with the niccolite represent breithauptite. Cobalt- 
ite, as usual, fringes the niccolite as the fine-grained, light gray mineral next the black 
calcite. Some of the best examples of this structure were too large to photograph. (x 60). 

Fig. 15.. Another example of a silver veinlet cutting the light-coloured nickel cobalt minerals 
at the top and bottom, and dark calcite to the right and-left. (x 60). 


sions from the niccolite was manifestly impossible by any mechanical means. In 
this connection the following paragraph from Campbell and Knight is here par- 
ticularly applicable: 

From the above (a photomicrograph showing microscopic inclusions in smaltite) it 
is seen how an apparently homogeneous mineral varies from the centre to the outside and 
also contains other minerals as impurities so finely distributed through it that complete 
mechanical separation would be impossible. We can also understand how in this way analyses 
would vary as recorded by Dana.”® 

An attempted separation by means of the electro-magnetic concentrator proved 


unsuccessful, and since mechanical separation was out of the question, it occurred 


* Microscopic examinations of the Cobalt-Nickel arsenides and Silver deposits of Temis- 
kaming—Economic Geology, September-October, 1906. 
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to the writer that a separation might be effected by the prolonged application of 
the etching methods previously outlined. 

The behaviour of a mineral with acids when intimately associated with another 
mineral is sometimes not the same as when it alone is treated under similar condi- 
tions with the same acids. An instance of this is recorded by V. Goldschmidt and 
A. L. Parsons as follows: 

By treatment with dilute hydrochloric acid the caleite can be dissolved out without the 
goethite being in the least attacked, so long as the least trace of the calcite is present.” 

This fact was also noticed by the writer im the case of the association of minerals 
under discussion. It was found, for example, that aqua regia rapidly dissolves 
breithauptite and niccolite, leaving the cobaltite apparently quite unattacked so 
long as breithauptite or niccolite is present, but as soon as the two former minerals. 
have disappeared, the cobaltite is at once vigorously attacked and quickly dissolved. 
Thus the cobaltite can be completely separated from the breithauptite and nicco- 
lite. 


Fig. 16. White native silver filling cleavage cracks in dark calcite. This structure terminates 
5 . . oO S . . . 
an irregular, much thicker vein, the end of which is seen at the lower right-hand corner. 


Similarly, though both niccolite and breithauptite alone are violently attacked 
by concentrated nitric acid, yet when the two minerals together are acted on by 
this acid the niccolite is relatively little attacked so long as a clean surface of 
breithauptite is present. Under the conditions described under etching methods, 
this process thus affords a means of freeing niccolite of breithauptite inclusions 
but not of cobaltite, which resists nitric acid so long as breithauptite or niccolite 
is present. ‘Cobaltite, when alone, however, is readily attacked and quickly dis- 
solved by nitric acid. 

Finally, hot. dilute nitric acid (1-4) dissolves away the niccolite leaving breith- 
auptite practically unaltered, so that 1m this way we can free the breithauptite from 
niccolite inclusions. Here, again, when the niccolite has almost or quite disappeared, 
the solubility of the breithauptite in the dilute nitric acid is apparently much in- 
creased. 


The details of the application of these methods are described below. 


** Uber Goethit von V. Goldschmidt und A. L. Parsons—Zeitschrift fiir Krystallographie 
usw. XLVII. Band, 3 Heft. 
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Isolation of Breithauptite——A specimen containing as little niccolite and 
cobaltite as possible and with relatively large and pure-looking areas of breithaup- 
tite was selected and sawn into slices about an eighth of an inch thick. These siices 
were then treated with hot dilute nitric acid (1-4) until the outside coating of 
niceolite had been dissolved away and the slices presented the appearance of arbores- 
cent skeletons of breithauptite. The cobaltite falls off as the supporting niccolite is 
dissolved, leaving the breithauptite free of all impurities except the microscopic 
niccolite inclusions still contained in the interior. These thin branching pieces of 
breithauptite were then broken up by hand and inspected for freedom from nicco- 
lite and cobaltite. In this way about seven grams of breithauptite were obtained 
which apparently were entirely free of cobaltite and free of all but microscopic in- 
clusions of niccolite. The specific gravity of this sample was-8.14 at 20° C. The- 
arsenic content was 5.83 per cent. These selected pieces were then broken to 100 
mesh and again treated with dilute nitric acid until the breithauptite began to be 
noticeably attacked as shown by the formation of the white antimony oxide. The 
breithauptite in the form of fine grains of size considerably less than 100 mesh was 
then rinsed and treated with dilute hydrofluoric acid to clear off any oxidised 
material, rinsed again and dried with alcohol at 120° C. Under the microscope the 
rounded grains thus obtained appeared to be of good colour, lustrous and apparently 
unchanged by the acid, though the sample in bulk was shghtly darker than the 
original massive material. No cobaltite was visible. The specific gravity of the 
sainple of about three grams was 8.23 at 20° C, but allowance must be made for 
the finely divided condition of the sample which results in slightly too high a figure 
for the specific gravity.” This material was then analyzed with the following re- 
sults :— 


Ni Co | Fe | Sb | As Ss Total 


| | 
32.09 | 59 04 66.62 | 58 nil 99.92 


It may be noted that the amount of nickel found is relatively a little low. This 
may be due to loss in analysis or to a shght surface oxidation of the breithauptite 
by the acid by which the bases are subtracted leaving a film of antimony oxide on 
the grains. As to the chemical constitution of the breithauptite, it seems probable 
that the cobalt and iron present replace some of the nickel since there is no micro- 
scopic evidence of the presence of cobaltite, while the absence of sulphur is a further 
confirmation. As to what extent arsenic actually replaces antimony, it is difficult 
to decide. The remainder of the material, after the analysis was subjected to further 
treatment with dilute nitric acid, was analyzed and the arsenic re-determined and 
found to be 0.47 per cent., which indicates that some niccolite was still present. This 
exhausted the supply of material. It is probable, however, that isomorphous arsenic, 
if present, amounts to less than 0.47 per cent. 

The above analysis shows that the breithauptite is individually quite pure; in 
fact, this is nearer a theoretical analysis than any given by Hintze or Dana. It also 


“Day, Allen and Iddings—The Isomorphism and Thermal Properties of the Feldspars. 
Pages 56, 57. 
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demonstrates that the chemical separation was in a large measure successful though 
for lack of material the niccolite was probably not entirely eliminated. 

The following results were obtained on material from the same specimen :— 


1. Hand-picked grains between 20 and 40 mesh selected for purity :—arsenic 
Cantentc—*lLe3per, cent. , 

2. Grains with outer coating of niccolite removed by dilute nitric acid but 
still containing microscopic niccolite inclusions in the interior :—arsenic content 
= 9.83 per..cent. 

3. Material reduced to 100 mesh and again treated with dilute nitric acid :— 
arsenic content = 0.47 per cent. 


The fact that this breithauptite though apparently pure and homogeneous to 
the naked eye contains nevertheless over five per cent. of arsenic, as microscopic 
niccolite inclusions is evidence of the importance of a microscopic examination of 
minerals which are to be submitted to analysis, since it may settle the question as 
to whether the presence of certain elements is due to isomorphous replacements or 
to admixture with another mineral im which they are contained. 


Isolation of Niccolite-—One of the largest, purest specimens containing re- 
latively little breithauptite was sawn into slices about one sixteenth of an inch 
thick which were treated with concentrated nitric acid containing tartaric acid 
as previously described under etching methods. When all the breithauptite that 
could be reached by the acid had been removed, the pieces were broken successively 
to 20, 40, 60, 80 and 100 mesh and retreated after each sizing. In this way it was 
hoped that the breithauptite inclusions would be eliminated. The sample was finally 
treated with hydrofluoric acid to clear off oxides, rinsed and dried at 120° C. Under 
the microscope the grains appeared bright, clean and of good colour. The sample, 
however, still contained brilliant cubes of cobaltite which apparently had scarcely 
been effected by the acid. 

Considerable experimenting had previously been done with a view to finding 
some re-agent which would dissolve the cobaltite without affecting the niccolite or 
breithauptite, but all these attempts proved unsuccessful. There is, therefore, no 
means of determining absolutely whether any of the nickel is replaced by cobalt in 
this niccolite. Analysis of the sample thus prepared yielded the following results :— 


Ni | (Clio eee ye | As Sb | cereeeae Tote) 


| 
40.64 | 2.04 ae | 50.78 | 4.95 | 1.47 | 99.88 


Specific gravity of the sample at 20° C = 7.66. 

The remainder of the sample after analysis was re-treated with acid and the 
final determination yielded 3.81 per cent, of antimony. From the result it would 
appear that the material analyzed still contained breithauptite, and the amount 
of possible replacing antimony is thus reduced to less than 3,81 per cent., though it 
seems likely that most of this represents breithauptite. 
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Since sulphur is present in excess of the amount required to combine with the 
cobalt to form cobaltite, we must assume the presence of isomorphous sulphur to the 
extent of 0.37 per cent., if we consider all the cobalt to exist as cobaltite of theo- 
retical composition. 

Here again in the case of niccolite is demonstrated the usefulness of a micro- 
scopic examination. We know definitely that any antimony in excess of 3.81 per 
cent. exists as breithauptite, and also that a large proportion of the cobalt is present 
in the form of cobaltite. 

A determination of antimony is 20-40 mesh grains of niccolite from the same 
specimen, carefully selected by hand and in which no breithauptite was visible to 
the naked eye yielded 17.76 per cent. Had there been no microscopic examination 
this would probably have been reported as an arite with the above percentage of 
antimony replacing arsenic. Thus it is possible that certain so-called arites may 
be in reality relatively pure niccolite containing minute inclusions of breithauptite. 
Similarly a sample of breithauptite containing a high percentage of very minute 
niccolite inclusions might also be reported as arite, though the enclosing breithaup- 
tite itself might be almost of theoretical purity. In this way an entirely fictitious 
series of arites containing any proportion of arsenic and antimony might be ob- 
tained. 


Isolation of Cobaitite—Examuination of the hand specimens showed that those 
in which the calcite gangue was relatively prominent with the breithauptite as rather 
small and scattered areas, were richest in cobaltite. Such a specimen was selected, 
reduced to 40 mesh and after the calcite had been dissolved out was treated with aqua 
regia. In this way the breithauptite and niccolite were dissolved away, leaving the 
cobaltite as a relatively very small amount of finely divided residue. As previously 
noted, the cobaltite is apparently scarcely acted on until the breithauptite and nicco- 
lite have disappeared. It was found that the cobalt residue contained no nickel, so 
that the very delicate dimethylglyoxime test could be used to ascertain when all 
breithauptite and niceolite had been removed. - When fresh quantities of the aqua 
regia solvent, therefore, no longer reacted for nickel, the separation was complete 
and the residue was washed, dried and examined under the microscope. The whole 
amount readily passed the 100 mesh. It was seen to consist partly of material with- 
out crystal form, derived, no doubt, from the layer coating the niccolite, and partly 
of very perfect cubic crystals which still retained their sharp edges and corners and 
brilliant metallic lustre. Accompanying the cobaltite were grains of yellow, rose- 
coloured, white and colourless quartz derived from the calcite gangue, and a few 
minute particles of silver. In order to get rid of the quartz grains the residue was 
treated with hydrofluoric acid until they were all dissolved. This was followed by 
dilute nitric acid to dissolve the silver. 

In this way about three grams of apparently pure and in part crystallized 
material were obtained. The sample had a specific gravity of 6.35 at 20° C. 

Analysis of this material dried at 120° C. yielded the following result :— 


| 
Ni | Fe | As | S Ag Total 


34.83 | nil 69° | 46.97 04 17.48 99.95 
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From the above analysis and its cubic crystallization the mineral appears to be 
cobaltite, which has the theoretical composition: Co. 35.5, As. 35.2, and S. 19.3 per 
cent. The small amount of silver present was doubtless due to the escape of par- 
ticles of native silver not affected by the nitric acid. 

It will be noted that the arsenic is in excess of the theoretical percentage, while 
the sulphur falls below. This may result from.replacement of sulphur by arsenic 
or may be due to the presence of smail quantities of skutterudite, CoAs,. The some- 
what high specific gravity of the sample rather favours the latter explanation. 'To 
settle this point absolutely would require a relatively large sample of the cobaltite 
residue, which would necessitate the destruction of several pounds of the original 
specimens. There would then still remain the difficult problem of isolating the 
supposed skutterudite from the cobaltite. 

However, the fact remains that cobaltite is, in any case the important consti- 
tuent of the material analyzed. Further, it is remarkably pure as compared with 
most of the analyses given by Hintze and Dana. Iron is present in very small 
amount, and the entire absence of nickel as shown by the dimethylglyoxime test on 
one gram of material is especially noteworthy, since from its close association with 
niccolite and breithauptite it might be expected to contain nickel replacing cobalt. 


General Conclusions Regarding Breithauptite and Associated Minerals 


The methods of chemical separation adopted as a result of observation of the 
relative etching effects of various acids have proven successful except in the case of 
cobaltite inclusions in niccolite. 

That the three minerals, breithauntite, niccolite and cobaltite, though so very 
closely associated as to suggest simultaneous precipitation, especially in the case 
of breithauptite and niccolite (Fig. 8), nevertheless individually possess almost 
their respective theoretical compositions with but very little possible replacement by 
isomorphous elements, would indicate the possibility of the wide variation in some 
mineral analyses being due more to admixture with other minerals than to actual 
replacement with isomorphous elements. 


Smaltite and Chloanthite Crystals, Foster Mine 


A specimen of what appeared to be very pure smaltite from the Foster mine 
showed good crystals embedded in a hard dolomitic gangue. The crystals are 
shghtly distorted cubes with small octahedral and still smaller rhombic dodecahed- 
ral faces. Some of the cubes reach a size of 5, millimetres. 

It was thought that it would be interesting to see if these crystals were inter- 
growths like those described by Baumhauer, and analyzed by Vollhardt. One of the 
cubes was cut through the centre and polished parallel to a cubic face. After 
etching with acid it was seen to be made up of two different materials which were 
Intergrown as shown in Fig. 17. On further etching at least two other components 
could be recognized but these were present only in very small amount. The 
massive part of the specimen was also etched and showed the same two prominent 
materials (Fig. 18) together with small quantities of others not identified. On 
prolonged etching the inner part of the growths was corroded deeper than the outer 
later part and relatively much nickel passed into solution, so that the central areas are 
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probably essentially chloanthite. There are also extremely minute inclusions in the 
chloanthite which can be seen only with a high power. 
A single analysis was made on crystals with the following results: 


AS 


op 
rs 
fo 

= 


Co | Ni Fe | Cu 


13.81 11.35 | deat | 96 71.61 79d | 99°69 


| 


A sample of the more massive, but partially crystallized material was prepared 
in order to try some separation experiments. This sample on analysis yielded the 
following results: 


Co Ni | Fe | Cu | As Ss | Total 


| 
12.16 | 14.14 2.10 40 | 66.87 4.13 | 99.80 


Coc Nice eG —— ow Ont. 0. homem: 
Theoretical composition of smaltite—Co 28.12 and As 71.88 per cent. 
oe oY of chloanthite—Ni 28.12 and As 71.88 per cent. 


Fig. 17. Fig. 18. 


Fig. 17. Intergrowth of smaltite and chloanthite in a crystal about 2 millimetres in diameter 
(x 50). 

Fig. 18. Sketch showing major features of smaltite-cloanthite intergrowth in a erystal 2 mm. 
in diameter as seen under the low power. 


It is evident that both the crystals and the more massive material consist of about 
equal parts of smaltite and chloanthite. 
A sample after prolonged treatment with hydrochloric acid and potassium 
chlorate, yielded a residue from which the following amounts were obtained :— 
Co = .0868 g, Ni = .0064 g, Fe = .0098 g or 
Cow ANa *s Ke——:3 Soap ome 
It is evident that this residue was nearly pure smaltite. 
Another sample was agitated with successive quantities of silver nitrate solution 
and the solutions thus obtained were analyzed. 


First. solution yielded Co = .0068 g, Ni = .0393 g, Fe = .0018 g or 
52 SNP Wet aati ase 
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Second solution yielded Co = .0409 g, Ni = .0222 g, Fe = .0080 or 
CORN Cash Gare sro. I Ie eee Geek 

Third solution yielded. Co = .0686' g, Ni = .0173 g, Fe = .0113 g or 
Cire UN bebe OU Lb a aL 


‘These experiments serve to show that silver nitrate solution acts more readily 
on chloanthite than on smaltite, but as a separation method the large amount of 
silver precipitated is a disadvantage as it tends to retard the action of the solution, 
which becomes very slow as the amount of silver increases. 

The results obtained seem to indicate that a smaltite residue containing little 
or no nickel might be obtained by sufficiently prolonged application of suitable 
separation methods. 


Paragenesis—Considering first of all, the intergrowths which occur as good 
crystals, it seems probable that the crystals grew continuously from a mother solution 
which contained the elements of both smaltite and chloanthite, and that both 
these minerals were being precipitated as the crystals grew. The absence of definite 
concentric or zonal structure renders it unnecessary to suppose that the crystals 
were formed by overgrowth due to sharp changes in the cobalt and nickel content 
of the solution. A study of the massive part, however, seems to indicate that 
chloanthite was formed in greatest quantity during the early stages. The chloan- 
thite areas are not pure but contain minute inclusions which are probably smaltite, 
and are bordered by smaltite. Apparently chloanthite was predominanily precipi- 
tated at first, and smaltite slightly later, but the two periods overlap. 

Summary—The crystals examined are not homogeneous mixed crystals of 
cobalt-nickel diarsenide, but are intergrowths of about equal parts of smaltite and 
chloanthite, which appear to have been precipitated together. Chloanthite is doubt- 
less much more common at Cobalt than has been supposed as a constituent of mas- 
sive smaltite ore, and in the aggregate may be responsible for a greater part of the 
nickel content of Cobalt ores than the more conspicuous niccolite. 


Cobaltite Crystals, Columbus Claim 

The crystals which have been found at this mine are probably not surpassed 
in perfection of development by those of any other known locality. They are 
essentially octahedral in habit, with relatively small cube faces. A small percentage 
have the cube and octahedron about equally developed but in the great majority 
the octahedron predominates. 

One of the crystals—an octahedron with small cube faces—measures 7 mm. 
between cube faces. 

These crystals have been analyzed by J. S. De Lury™ and found to contain 
notable amounts of iron and nickel. Remembering the slight solubility of cobal- 
tite relative to the more common arsenides, which was displayed in the separation 
of minute cobaltite crystals from niccolite and breithauptite and also bearing in 
mind the very small capacity of this'mineral for precipitating silver from silver 
sulphate solutions, noted by Palmer and Bastin,® the writer decided to subject 


* Cobaltite Occurring in Northern Ontario, Canada, by Justin 8S. De Lury—American 
Journal of Science, Vol. XXTI, April, 1906. 

* Metallic Minerals as precipitants of silver and gold, Economie Geology, Vol. 8, No. 2, 
March, 1913. 
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samples of this cobaltite to the action of such re-agents as might be expected to act 
more rapidly on any iron or nickel minerals that may be present as microscopic 
inclusions. 

A preliminary microscopic study of etched surfaces of these crystals revealed 
numerous inclusions which it was thought might be sufficient in amount to account 
for the iron and nickel found in the analysis. For instance, a very perfect crystal 
which showed no evidence whatever of inclusions, externally, was cut through the 
centre parallel to a cubic face. In this case inclusions of at least two different minerals 
were observed. On being strongiy etched with concentrated hydrochloric acid and 
potassium chlorate, one kind of inclusion is strongly attacked while another kind 
appears to be even more resistant than the cobaltite itself (Fig. 19). Some of the 


Fig. 19. Inclusions ot gersdorffite (?), light, in relief, in ground mass of a cobaltite crystal. 
Another sort of inclusion has been deeply corroded and is represented by the black line 
crossing the picture. 


inclusions occur as wandering lines which can scarcely be fractures, since in some 
cases, they have a roughly concentric arrangement. On the other hand, unmistak- 
able mineral-filled fractures are present in some of the other crystals. The inclu- 
sions that appear to be more resistant than the cobaltite are scattered throughout 
the cobaltite groundmass in irregular grains which remain bright and unattacked, 
even when the cobaltite has been roughened and the more soluble inclusions deeply 
corroded by the strong acid. 

The structure suggests that most of the inclusions were formed at the same 
time as the cobaltite and that there is good ground for believing that the iron and 
nickel found by analysis are due to mineral inclusions rather than to isomorphous 
replacement of cobalt by nickel and iron. 
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A sample of about 5 or 6 grams of crystals, free from adhering matter was 
selected, ground to 200 mesh and analyzed, with results as in No. 1. 


| Co | Ni Fe : As S Total 
i | 28.11 3.07 4.76 44.61 19.57 100.12 : 
II | 28.28 3.12 4.40 | 44.82 | 19.20 99.82 . 
III | 28.64 3.06 4.1] 44.77 19.34 | 99.92 
ee 35.41 | oe es eee 19.33 | 100.00 


The powder left after analysis No. 1, was digested for two or three days at 
room temperature with concentrated hydrochloric acid, a little potassium chlorate 
being added from time to time. The residue was then washed, dried and a sample 
analyzed, which gave the results under No. II. What remained was digested with 
silver nitrate solution for a week. Only a very little metallic silver was precipi- 
tated, which was removed with dilute nitric acid. The final residue gave the 
results under No. III. In the analyses, Co, Ni, Fe, and S were determined only 
once, the arsenic by titrations of two aliquot portions of the same sample. 

The chief results of interest are: 

1. The regular increase in the amount of cobalt found, with corresponding 
decrease in the percentage of iron. 

2. The fact that the nickel percentage remains practically the same, or perhaps 
even increases slightly. This result, considered along with the observation of 
inclusions which appear to resist corrosion better even than cobaltite, appears to 
point to the conclusion that there is some inert nickel mineral present, intergrown 
with the cobaltite. It is not unlikely that this mineral is gersdorffite—NiAss. 
The progressive decrease in the iron found tends to confirm the suspicion that the 
iron is present as a mineral rather than in molecular combination replacing cobalt. 


confirms the con- 


Summary—All the evidence—microscopic and analytical 
clusion that in the case of these cobaltite crystals, the iron and nickel found by 
analysis can be accounted for by the presence of microscopically visible inclusions 
of other minerals in the crystals. 

There is reason to believe that these included minerals are, for the most part, 
not later infiltrations or replacements, but are intergrowths with cobaltite, being 
formed from the same solution at the same time. 


Lollingite, Kerr Lake Mine 


The specimen in which this mineral was identified is a cross-section of a 
portion of a calcite vein. One side was originally in contact with the vein wall and 
contains small angular fragments of decomposed country rock (Figs. 20 and 21). 


224 Bureau of Mines No. 4 


—— eee 


The vein shows white calcite of two gencrations (A) and (B), of which (A) 
appears to be the later, since the base of the lollingite growths (L) rests on (B) 


and their partially crystallized terminations are embedded in (A). ‘The calcite 
(B) has a slightly bluish tinge and is readily distinguishable from (A). which is 


Fig. 20. Lollingite specimen (natural size). 


almost pure white. ‘The lollingite shows a marked fibrous structure with the fibres 
somewhat radiating, but in a general way normal to the vein walls. Extremely 
minute fractures filled with calcite traverse the lolingite masses. 

On dissolving away the calcite with hydrochloric acid, the lollingite, which is 
not attacked so long as a little calcite remains, is obtained as radiating fibrous 


Fio, 21. Diagram of lollingite specimen (natural size). 
oD D fn) 


botryoidal masses. The surface which was embedded in calcite (A) has a velvety 
appearance and reflects light from very numerous minute sparkling points, whicn 
under a microscope are seen to be crystal faces. 

Using a binocular microscope, the surface appears to be made up of very small 
terminated crystals showing minute faces. An attempt to remove some of these 
for measurement proved fruitless. A few small crystals of arsenopyrite up to .5 
mm. diameter are embedded in or attached to the surface. 
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Examination of polished surfaces etched by acid (Fig. 22) indicates that 
certain parts are more readily attacked than others, and that the material is far 
from homogeneous. After a rather severe etching one set of fibres stands in sufficient 
relief to be repolished by lightly rubbing on fine emery paper, while another con- 
stituent is so deeply corroded that it is not affected by moderate rubbing. In fact, 
three different minerals can be distingmished with certainty, and there are indi- 
eations of a fourth. The two most important constituents, as will be seen from the 
analysis, are lollingite (FeAs,) and cobalt diarsenide. The latter, because of the 
high specific gravity and the fibrous character of the intergrowth, is probably the 
rhombic form, safflorite. The arsenopyrite previously noted seems to be most 
abundant toward the outer portions of the growths. 


Fig 22. Lollingite surface strongly etched, showing three constituents. Two are bright and 
stand in relief. The third is deeply etched and appears black in the picture. (x 50). 


Analysis—At first only a small sample of about two grams was selected which 
yielded the following results: 


| | Ra: 
Fe | Co Cu | As S Sb Ni | Total 
Per cent. 22.18 5.62 | .41 70.84 82 | trace absent | 99.87 
: | a eee | u é 
Mol. Ratio 2972 0979 = .0064 9448 ..0256 | Spe | Sony | aavere 
eee. ieee Wek ote ei 
POOPY TCS joe | 0256 | .0256 | 
Fe AsS . eeee | eeee Va . eee | 
Safflorite | | 
sae ee 0979 | ws, | 1958}... | ; 
Léllingite - Seg | | 
Dae BOLT <6 ts oseee CMSA | hse as | hee | 
SAE meri Y | | eer 
Excess OOS: errs. ake Se, E hgyie ait 


For convenience, the calculations have been made on the assumption that 
lollingite, safflorite and arsenopyrite of theoretical composition are present. The 
sulphur has all been calculated as arsenopyrite, but, as will be seen later, there 1s 
reason to believe that some of it should be assigned to the copper. 
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Another sample of about 7 grams was selected with a view to trying some of 
the separation methods used in other instances. The specific gravity of the sample 


before grinding was 7.300 at 15.5° C. This sample on analysis gave the following 
results : 
Fe | Co Cu As | Ss Sb Ni Total 
Per cent. 25.60 | 5.94 08 69.08 96 trace absent | 99.96 
Mol. Ratio oe 1007 | .0059 9212  .0299 | x3 Hates 
Arsmnopyrit 0299 | eee nes S 0299 .0299 Pee 
Nop kay | 1007 | pone ee ote ce 
tint 3449 | = | aos ee oa ‘ere 
et a .0479 | ie ; | & ie 
| 


WISN Oo Pome Res Yee 


Compared with the first analysis, this one shows that the mass varies some- 
what in composition from place to place, thus confirming the conclusions arrived 
at by microscopic examination, that the material is an intergrowth of distinct 
minerals. 

As only a small amount of material was available the separation experiments 
were carried out on about 5 or 6 grams. Only iron and cobalt were determined. 

Exp. 1. Concentrated hydrochloric acid with a little potassium chlorate on 
250 mesh powder. The filtrate contained relatively much copper. 

0226¢ Fe and .0054¢ Co, or Fe: Co = 1: 0.287. 

Exp. 2. Silver nitrate solution on 250 mesh powder, filtrate contained .0307 
g Fe and .0075 g Co or Fe: Co = 1: 0,244. 

Exp. 3. Nitric acid (1 : 1) on 250 mesh powder, filtrate contained .0852 ¢ Fe 
and .0163 @ Co or Fe: Co = 1: 0.191. This treatment was continued and the 
final residue yielded .1363 ¢ Fe and .0635 @ Co or Fe: Co = 1: 0.267. 

These experiments for lack of sufficient material could not be carried far 
enough to obtain definite separations and their value is also lessened because 
sulphur was not determined, as at that time the arsenopyrite had not been recog- 
nized, and it was thought that lollingite and safflorite were the only important 
variables, whereas, there are certainly three, and possibly five, minerals present. 
There seems to be, however, no great difference in the solubility of the minerals 
when in the form of a fine powder, except that the copper mineral, whatever it may 
be, seems to be more readily attacked than the others. This probably is because 
the minerals, being closely related chemically and crystallographically, have only 
small differences in solubility and potential. Furthermore, when finely powdered, 
the electrical contact between the mineral protected and the protecting mineral is 
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not so good as in the case of a polished surface, and isolated particles of the pro- 
tected mineral which do not have some of the protecting mineral attached to them 
will readily dissolve. 


Paragenesis—In a complex intergrowth of this sort it is impossible to separate 
different periods of precipitation. The growth of the various minerals has been, 
not in bands parallel to the direction of the vein, nor in concentric layers as we 
might expect if the mother solution varied in composition from time to time, but 
in a fibrous aggregate approximately normal to the vein wall and containing the 
individual minerals side by side. Apparently all the mineral constituents were 
being formed continuously during the whole period of precipitation, though the 
percentage of arsenopyrite appears to have increased toward the last. A rather 
slow, contemporaneous precipitation of the different minerals from a solution of 
fairly constant composition appears to be the most reasonable explanation of the 
formation of such an intergrowth. 


Summary—There is good reason to credit the cobalt found in the analysis to 
safflorite. Arsenopyrite crystals were identified by blow-pipe tests and hence the 
sulphur may be assigned, in part at least, to arsenopyrite. The copper comes off in 
greatest quantity at first in separation experiments, and probably is present as an 
easily soluble compound with sulphur. The chief mineral constituent.is léllingite. 

In short, the material examined appears to be an extremely intimate inter- 
growth of several minerals closely related, chemically and crystallographically. 14 
is not a single homogeneous mineral containing isomorphous replacing elements in 
molecular combination. On the other hand it has not been proved that the indivi- 
dual mineral components themselves are not subject to molecular replacement by 
isomorphous elements. 


Arsencpyrite Crystals, O’Brien Mine 


Crystals of arsenopyrite from Cobalt have been described and illustrated in 
Part II. of the Nineteenth Report of the Ontario Bureau of Mines. 

The writer in dissolving away the calcite from some of the so-called glaucodot 
of the O’Brien mine found a residue of detached crystals up to 2.5 mm. across, 
which it was thought might be glaucodot, but which analysis proved to be arseno- 
pyrite. 3 

The crystals are of a habit which is rather unusual for arsenopyrite, the base 
being most prominent, followed in order by the prismoo (110), and smali domes 
01 (011) and 10 (101). The base gives multiple reflections and probably consists 
really of almost infinitely flat pyramids or domes. The drawing (Fig. 23) rep- 
resents the type habit and characteristic development of the faces. The faces, 
especially the domes 01, 01 are usually corroded, and only two crystals were found 
to give fairly good reflections. Besides the forms mentioned, which were definitely 
determined, there also occur corroded traces of the brachypinacoid and of a 
pyramid in the zone of the prismoo. One erystal gave very poor readings for a 
prism which seems to beco 3. 


228 Bureau of Mines No. 4 


An analysis of the crystals yielded the following results: 


Fe Bi Co | AS | Ss Total 


Per cent. 84.53 19 


.09 44,34. | 90,22 99.97 


| 


The analysis proves that these crystals are not glaucodot. The presence of 
bismuth is unusual, though it has been reported in two out of eighty-one analyses 
of arsenopyrite recorded by Hintze. When examined under a imicroscope, however, 
the crystals are seen to be non-homogeneous, which probably accounts for the cor- 
rosive effect of the acid cn them, as pure arsenopyrite is not much affected by hydro- 
chloric acid, 


<a 


Fig. 23. Arsenopyrite crystal, G’Brien mine. 


The finding of arsenopyrite as isolated crystals embedded in calcite and as 
crystals attached to the arsenide complex, shows that the main arsenopyrite pre- 
cipitation was later than the main arsenide precipitation, though for a time both 
were probably being formed together. Bismuth also, in other instances, seems to 
come later than the period of maximum arsenide deposition, so that its presence 
here is uot remarkable. 

Arsenopyrite has been identified in a number of specimens from Cobalt and 
is probably present in relatively small quantity in most of the complex ore. When 
intergrown with massive cobalt-nickel diarsenide ore, it cannot be readily detected, 
except by examining etched surfaces. 


Rammelsbergite, University Mine 

This specimen at first glance appeared to consist chiefly of very pure niccolite 
bordered by a band of smaltite from a quarter to a half inch wide, in typical dolo- 
mitic vein calcite. On closer examination the supposed smaltite, which analysis 
shows to be really rammelsbergite, is seen to have the fibrous structure and prismatic 
cleavage which one associates with the rhombic cobalt-nickel arsenides. 

Microscopic observation of etched surfaces shows that the rammelshergite 
which is immediately in contact with the niccolite is crystallized, the numerous 
long, prismatic crystals extending into the niccolite (Fig. 25), and thus proving 
that the niccolite is the younger of the two. 

The niccolite also contains detached crystals of rammelsbergite (Fig. 26) 
which, in some instances, have been fractured across and the fractures filled with 
niccolite. The rammelsbergite mass itself is not entirely pure as it contains small 
inclusions of niccolite which appear to have been precipitated at the same time, 
though in very much smaller quantity. The niccolite also contains inclusions of 
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what appears to be breithauptite and possibly of cobaltite, though the latter cannot 
be identified with certainty because of the nearly square cross-sections of the ram- 
melsbergite crystals, which simulate the cubic crystals of cobaltite. 


An analysis of the rammelsbergite yielded the following results: 


Ni Co Fe As | S | Sb Total 
| 
| | ; | ee 
Percent. | 27.84 | 1.80 trace 67.32 | 2.03 | 83 99.82 
Specific gravity at 20°C = 7.157. 
Theoretical composition of rammelsbergite, Ni = 28.12 per cent., As = 71.88 per cent. 


The analysis indicates that the material is essentially nickel diarsenide. The 
slight excess of nickel and cobalt over the theoretical percentage is no doubt due 
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Fig. 24, Fig. 25. 


Fig. 24. Diagram of rammelsbergite specimen, natural size. 
Fig. 25. Drawing of crystallized rammelsbergite at the contact with niccolite, as seen 
under the microscope. 


to the presence of some niccolite, and the antimony is probably in the form of 
breithauptite associated with the niccolite. The réle of the sulphur and cobalt is 
doubtful as cobaltite was not identified with certainty. The long prismatic crystals 
seen projecting into the niccolite together with the high specific gravity and the 
well-marked cleavage prove the mineral is the rhombic form—rammelsbergite. 
Paragenesis—The fact that the rammelsbergite in contact with the niccolite 
is crystallized, with the crystals embedded in the niccolite would indicate that the 
niccolite is the later of the two. Such crystallized surfaces may often be seen in 
banded veins or vugs in which the growth has undoubtedly been from the walls 
inwards. The small inclusions of niccolite which occur in the rammelsbergite are 


probably due to simultaneous precipitation of a small amount of niccolite during 
the formation of the rammelsbergite. The composition of the mother solution 
which at first precipitated rammelsbergite with a little niccolite, must have altered 
in such a way that the amount of niccolite formed was increased until only a small 


amount of rammelsbergite was being precipitated along with the niccolite. At a 
16 B.M. 


230 Bureau of Mines No. 4 
point about a quarter inch from the edge of the massive part of the rammelsbergite, 
only scattered, isolated crystals can be seen in the niccolite, which appears to the 
naked eye to be very pure. 

That the structure just described could be due to replacement of either mineral 
by the other, appears to be improbable. If niccolite replaced rammelsbergite the 
erystals would have suffered more severely. They are, on the contrary, very per- 
fect and entirely uncorroded. If rammelsbergite be supposed to have replaced 
niccolite one would have difficulty in explaining the presence of perfect, isolated 
crystals of rammelsbergite embedded in niccolite at considerable distances from the 
main rammelsbergite mass. 

The relationship between rammelsbergite and niccolite thus appears to support 
the theory which will be developed later, of the general order of precipitation at 
Cobalt, i.e., diarsenides first, followed by monarsenides, these by sulpharsenides, 
and finally sulphides and disulphides, with native silver. 


Fig. 26. Long prismatic crystals of rammelsbergite in niccolite. 


Glaucodot, O’Brien Mine 

Glaucodot has been mentioned as occurring at Cobalt, but its presence has not 
been proved”. Having examined a large quantity of the material from the O’Brien 
mine, which has long been supposed to contain glaucodot, the writer is satisfied that 
the complexity of the material is such that the presence of glaucodot cannot be con- 
firmed, The reasons for this opinion will appear later. 

On dissolving away the calcite from some of this material, numerous small 
tabular crystals up to 2 mm. in diameter were obtained. It was thought that these 
might be glaucodot. They were measured on the two circle goniometer, but, while 
the signals were not very good, the readings indicated that the mineral might be 
eituer arseuopyrite or glaucodot. They were then analyzed and found to be arseno- 
pyrite, containing .09 per cent. of cobalt. Another lot of crystals of different habit 
proved to be arsenopyrite also. 

The massive material was then examined by etching a number of polished sur- 
faces, and it proved to be a very complex intergrowth of five or six different minerals, 
often in a very finely divided condition. Some of the larger structures can be seen 
with a hand lens, but the microscope shows that the whole is a mixture of grains, 


” Pt. IT, 19th Report, Ont. Bur. Mines, p. 22. 
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often of extremely small size, sometimes cencentrically arranged (Fig. 27), some- 
times irregularly distributed hke the grains in a section of granite. The main 
constituents appear to be smaltite, arsenopyrite and pyrite with small amounts of 
what appears to be niccolite or breithauptite—perhaps both. On treating a frag- 
ment with hydrochloric acid till the arsenides are partly dissolved, a thin network of 
native silver is revealed. 

A sample of the mass was analyzed with the following results: 


| Co-+ small ; ; | | | | 
Ag mount of Nil: Fe Bi | Cu As | Ss ) Quarts. Total Sb 
a ig ey = | | 
ie 2.12 Let 9041 10.28 1799 BOs 09 eS | 8-08 __ 9590 | 12 (100.22! .47 
eee 58.97 55.84 74.96 32.07 | 


Fig. 27. 


Hig. 27. Concentri¢ structure, representing an intergrowth of several different arsenides. 
The black central part is more or less square in outline, suggesting a cube of smaltite 
or chloanthite. 

Fig. 28. Matildite inclusions (dark), in light ground mass-of galena. 


This material serves very well as an example of the extreme microscopic com- 
plexity of much of the Cobalt ore. There appears to be no evidence, however, 
which would lead to the supposition that glaucodot is one of the constituent 
minerals. 

After examining a considerable quantity of the massive material microscopi- 
cally, another sample, which was apparently purer than the first lot, was selected 
and analyzed, with results as below: 


| | Cu, Bi, Ag | 

| Co H Fe - Ni As | S and Sb | Total 
Per | 17.22 10.79 1.80 63.14 i ae ae eee 

Sole O09] ee agan | oe = 0807 | eee 8402 | — 9105] ° trace. | 99.70 
cent.) 58.97 55.64 1933 158 68 | 74.96 32.07 a | 


The ratios here are much the same as in the first analysis, but smaller amounts 
of copper, bismuth and antimony are present. There is no evidence that glaucodot 
is one of the constituents. 

Summary—The material is a complex microscopic intergrowth of several 
minerals, which are so intimately mixed that they cannot be definitely assigned to 
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different periods of precipitation though the arsenopyrite, pyrite and chalcopyrite 
were formed chiefly at the last. Cobalt diarsenide (smaltite or safflorite) and 
arsenopyrite with less pyrite or marcasite are the predominant minerals of the 
complex. Several others such as niccolite, lollingite, breithauptite are indicated by 
etching tests and analysis. Native silver and probably native bismuth and chalco- 
pyrite are present in small amounts. ‘There appears to be no reason to suppose 
that glaucodot is one of the constituents, knowing as we do that arsenopyrite and 
pyrite are present. 3 

Here, again, all the facts point to slow simultaneous precipitation of several 
minerals from a solution which varied but slowly in composition, the sulpharsenides 
and sulphides predominating during the last stages of the deposition. 


Matildite-Galena intergrowth, O’Brien Mine 


The specimen examined was a small mass of galena in which certain areas 
were remarkable because of their whiter colour and brighter lustre, and also because 
of a disturbance of the normal cubic cleavage which in such parts assumes a dis- 
torted, roughly rhombohedral form. Microscopic examination of an etched surface 
(Fig. 28) shows that this last material is an intergrowth of two distinct minerals, 
of which the ground mass is galena and the included mineral, as shown by the 
accompanying analysis, is matildite. 


| Pb Bi Ag Ss | 8b | Fe Total 
| | | | 
Percent. | 54.35 20.26 10.11 | 14.68 | 45 20 100.05 
Mol. Ratio. | 2624 0974 0937 4580 0037 0036 | 
| 
fie . | | oa ay ca 
Galena | 
Pbs 2624 ea Poe Dent | nh 
Matildite | ies neo | | 
AgBig, 0p 0937, 0937 | asta es cakes Nae 
Excess Ronee 003 %jscaienes ae 0080 .0037 0036 


Specific gravity at 21° C— 7.201. 


The somewhat inexact ratios shown by the analysis may be due partly to the 
difficulties of the chemical separations. The rédle of the iron and antimony found 
is doubtful. It is evident, however, that the material is essentially an intergrowth 
of galena and matildite in the approximate proportion of: Galena 62.76, and Matil- 
dite, 36.50 per cent. 


Paragenesis.—The specimen described was a small mass of the materiz! asso- 
ciated only with galena and traces of calcite, so that it was impossible to ascertain 
the relationship of matildite to the common minerals of Cobalt. 

Microscopie examination of etched surfaces shows that the intergrowth is of 
a very intimate and uniform character. Any section taken at random, throughout 
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the mass, shows the same characteristic structure. There is no arrangement of the 
matildite particles along cleavage lines or cracks in the galena as might be expected 
if the structure were due to metasomatic replacement of galena by matildite. That 
the perfect cleavage of galena persists in the intergrowth, though in a slightly 
distorted form, and the very fact that the cleavage is distorted so that it is no 
longer exactly cubic, along with the isolated, discontinuous character of the matil- 
dite inclusions, seems to the writer to be evidence as conclusive as can be expected 
of the simultaneous precipitation of the matildite and galena. 

Hurther, in all occurrences of matildite recorded by Dana and Hintze from 
widely separated regions of the world, this mineral has been intimately associated 
with galena. All the analyses on record show a lead content, varying from 2.58 to 
8.00 per cent., and in every case the lead has been reported by the analyst as 
galena. There are many examples of such pairs of minerals which very often 
occur as intergrowths, even when in crystals, as in the case of smaltite and chloan- 
thite. Such intergrowths can hardly be explained in any other way than by sup- 
posing that the two constituent minerals were being formed continuously during 
the period of crystallization. 

The fact that matildite from such widely separated localities as Peru, Colorado, 
Japan and Ontario is always very intimately associated with galena is rather 
remarkable, and would seem to have some special significance. 


Proustite from Cobalt, Ont., O’Brien Mine (?) 


Crystals of proustite, supposedly from the O’Brien mine, have been described 
in detail by A. L. Parsons of the University of Toronto, and were analyzed by the 
writer. The following extracts from the article” referred to may be quoted: 


The crystals for the most part are less than two millimetres in length and very few 
exceed a millimetre in diameter. They are light ruby-red in colour and exceedingly brilliant, 
and casual inspection suggested that they were proustite. As this mineral had not been 
described from the Cobalt region, it seemed desirable to confirm this supposition by chemical 
analysis and crystallographic measurement. 

The material for analysis was obtained by floating the crystals from a large quantity 
of fine material which had broken away from the larger specimens. In this operation it was 
found that certain impurities accompanied the proustite, so that the final separation was made 
by means of a brush and lens. It was observed that many of the erystals still had a trace 
of what appeared to be smaltite attached to one end, but with the material at hand it did 
not appear feasible to remove the last trace of impurity. 

It was also observed that in some instances the crystals were somewhat dark for proustite, 
and in most cases these were discarded, but the small amount of antimony found in the analysis 
would indicate that a little pyrargyrite is mingled with the proustite. 

The analysis yielded the following results: 


Co (with , , 
Ag As s Sb Fe relcekcraNs) Insol. in HNO, otal 
Per cent. | e412. 15.90 | 19.28 .08 .25 | pa B24 38 100.13 


The percentages for silver, arsenic, sulphur and iron are the averages of two determina- 
tions for each. The determinations for antimony and insoluble were made only once, while 
the cobalt-nickel determination was obtained by combining the cobalt-nickel contents of two 
analyses. 


a emo cend 


7 Proustite from Cobalt, Ont., by A. L. Parsons, in Mineralogical Magazine, Vol. XVII— 
No. 82—April, 1916. 
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If we assume that the iron is combined with sulphur in the form of pyrite and the cobalt 
with arsenic in the form of smaltite, the recalculation gives a nearly pure proustite with a 
small excess of arsenic as follows: 


Element Ag As S Sb | Fe | Co 
on ee ee mit — 
Per cent. | 64.12 15.90 ~ 19.28 08 25 | 12 
Mol. Ratio | 5943 2120} .6013 .0007 .0045 .0020 
a 2 | —— — _— = _ — = 
Pyrite ats Bide .0090 uber .0045 
Smaltite frag artes 4 .0040 Ries aes ce 0020 
Proustite 5922 1974 5922 
Pyrargyrite .0021 are .0021 .0007 
: Deficiency of 
Arsenic excess wieaate .0106 3 — 0020 


Converting these ratios into percentages the following result is obtained: 


- 


| 


: eaten ane ; ; “ic | Arsenic | 
| Proustite | Pyrargyrite | Smaltite | Pyrite | eos Insol. Total 
See x = — sacs A : ; 
Per cent. 97.69 | 39 SPS S| ays: ce | 38 | 100.19 


Less S added 06 


100.15 


Owing to an error in calculating the molecular ratio for antimony in the 
original paper, the percentages of the mineral constituents given here differ slightly 
from those tabulated in the paper by Mr. Parsons. 


Polybasite Crystals, O’Brien Mine 


Polybasite has long been supposed to be present in the Cobalt ores, but hith- 
erto has not been positively identified by crystallographic measurements or chemical 
analysis. } 

Several years ago M. T. Culbert, of the O’Brien mine, presented to the museum 
of the University of Toronto, a specimen of argentite, showing a few minute crys- 
tals, which he believed to be polybasite, because of the triangular striations to be 
seen on some of the faces. 

The writer examined this specimen with a view to extracting crystals for 
measurement. The minute, brilliant, thin tabular crystals, reaching a maximum 
diameter of perhaps two millimetres, are always firmly attached to the argentite, 
either by the large basal pinacoid or by one side, and had to be very carefully cut 
away. Finally, about ten crystals, together with some broken material, were 
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obtained. ‘These were examined on the goniometer and all showed the same charac- 
teristic habit, but only one, which was about one millimetre in diameter, gave 
fairly good reflections. This one was measured as accurately as possible. The best 
readings for the side faces gave values of 59° 46’, 60° 05° and 59° 10° for the outer 
angles between these faces, which agree closely with the values given by Penfield 
(60°02") and Goldschmidt (60°01) for the prism m: m. The base, as nearly 
as could be ascertained, was at 90° to the side faces. The vicinal faces, indicated 
in the drawing (Fig. 29), gave a continuous hazy band of light in which no definite 
points could be observed, from about 16° to about 44° from the base. This crystal 
had been attached by one side, and the lower half of the crystal showed exactly 
the same arrangement of vicinal faces as the upper, but because of the fragile nature 
of the crystal, no attempt was made to measure the vicinal faces on the lower half. 
The side faces which correspond to the prism m (110) are slightly concave, causing 
distortion of the signals, and a fracture parallel to the base divides the crystal 


Fig. 29. Polybasite, O’Brien mine. 


symmetrically into two equal parts, thus displaying perfect basal cleavage. This 
fracture was doubtless developed by cutting the argentite from around the crystal. 
Considered along with the re-entrant character of the prism faces, it suggests a 
twinning parallel to the base. 

Polybasite has been considered by different authors to be either rhombic or 
monoclinic with twinning plane m, and probably also with a twinning like the 
micas, parallel to the base. Penfield, who is responsible for much, of the later work 
on polybasite, considers it monoclinic, on both crystallographic and optical grounds. 

Using the high power of the microscope, small, very thin particles of these 
crystals appear translucent and of a bright cherry red colour. This character dis- 
tinguishes polybasite from the corresponding arsenic compound—pearceite, which 
is said to be “ opaque even in the thinnest splinters.”” The crystals are very brittle 
and rather soft. H = 2.5 to 3. Colour and streak black, lustre metallic, cleavage 
basal. 

In order to further confirm the identification of these crystals as polybasite, 
the broken fragments obtained in trying to remove the crystals from the argentite 
were combined with those crystals which had proved useless for measurement and 
about 20 milligrams of powder was thus collected for analysis. Weighings were 
made only to the usual four places of decimals on a good balance and the analysis 
was necessarily at the same time both qualitative and quantitative, so that no great 
accuracy was attained. The results, however, confirm the decision, reached by 
means of crystallographic methods, that the mineral is polybasite. 


” Hintze—Handbuch der Mineralogie. 
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Analysis of polybasite crystals: 


1 if i) 
Ag Cu Sb | S | Total 
see) | 
Per cent. ree Way. TES 2 6+ 12+ 95 
: i : j | | 
Theoretical | 75.67 pack 9.34 | 14.99 100.00 


Ag, Sb Sz 


teviewing all the evidence it is found that these crystals agree in form, physi- 
cal properties, and chemical composition with the mineral polybasite (Ag,Cu), 
SbS,, which is thus definitely established as a Cobalt mineral. 

It was thought that the argentite to which the polybasite crystals were attached 
might show an admixture with massive polybasite, especially as certain spots showed 
an unusual brilliant, superficial tarnish hke bornite. An analysis (page 208), how- 
ever, yielded no more than traces of antimony and copper as impurities, so that 
there is no evidence to show that massive polybasite is present in quantity. 


Pink Carbonate 
An oxidized arsenide specimen from the O’Brien mine showed velvety coatings, 
one to two millimetres thick, consisting of very delicate needle-like crystal growths. 
On some parts of the specimen this coating was pure white, on others, a beautiful 
peach blossom pink. It was thought that the pink material might be roselite and it 
was accordingly analyzed. 


HG sees oe ee tee cart 2.33 per cent. — 4.83 per cent. Fe CO, 

OC ae re ean ee aca eta 0.80 us mama 6,1 co Co COs; 

Ca.OF aoc k asceerne te 51.13 My Sule Sy Ca CO; 

Aho: ae age en eee 640 8 Sg bly ets CO; 
EQUAL y aes eae 


The material is evidently merely calcium carbonate with small amounts of 
iron and cobalt which give the colour. From optical tests and habit of growth it 
appears to be arragonite rather than calcite. 


Symplesite, Penn-Canadian Mine 

This material was examined because it was thought it might contain cobalt 
oxides such as heterogenite or heubachite which have been supposed to be present 
in some of the oxidized Cobalt ores. 

The specimen represents weathered, oxidized ore such as was obtained at the 
surface in opening up the Cobalt veins. It consists of earthy masses of bluish 
black oxidized material, held together by spongy native silver or dyscrasite. In 
some spots a dirty pink colour indicates the presence of impure erythrite. 

Under the microscope, the earthy material is seen to consist for the most part 
of grains which, when thin, are translucent to transparent, yellowish in colour and 
doubly refracting. Along with these are other opaque grains which are chiefly 
native silver or dyscrasite, and argentite. 

Chemical Properties—The earthy part is readily soluble in five per cent. hydro- 
chloric acid, and no unoxidized arsenides were detected in the residue. The 
insoluble part consists chiefly of native silver or dyscrasite, and argentite, with 
small grains of quartz. The argentite is not attacked by hydrochloric acid of this 
concentration, and no sulphur is found in the filtrate, showing that all the sulphur 
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obtained in the analysis is to be assigned to argentite. Qualitative tests show that 
the iron is practically all in the ferrous condition, though a very small amount of 
ferric iron was detected. On treating with strong hydrochloric acid no chlorine is 
evolved, showing that the cobalt and nickel are also in the lower state of oxidation. 
Water-soluble arsenic trioxide was not detected, neither by long standing (three 
weeks) with occasional shaking, at room temperature, nor by boiling for an hour 
or more. 

Preparation of Samples—The material was gently rubbed in an agate mortar 
and two portions were separated for analysis. 

1. Arsenate Part: ‘The powder which passed a 250 mesh sieve. ‘This was 
chiefly arsenates with particles of native silver or dyscrasite and argentite. ‘he 
hope that the very fine sieve would eliminate most of the native silver proved to be 
unjustified because of the brittleness of the so-called silver which may be judged by 
the fact that the analysis indicates the presence of about 18 per cent. in this sample, 
all of which of course, had passed through the fine sieve along with the arsenates, 
after only moderate rubbing. The brittle character of the silver would lead one to 
suspect that it was really dyscrasite. 

2. Silver Part: This constitutes the coarser, less brittle portions left behind 
on the sieve. These were freed from adhering arsenates by dilute hydrochloric 
acid, rinsed with ammonia to remove any silver chloride and then washed to get 
rid of small particles of argentite. 

These two samples were analyzed with the following results: 


| Analysis of the arsenate part: 


| = 
7 2, 2 ke © oH 
P| oY be 
3 gs 38 a ee Sale 
3 Te © De 1 i Q x 0 sn ste 
; dole ee [ste | £9] eo | so 4 So 
: Red Pre eed ea) ee Ee) ag 
a feb) oe 0 
= e Mee Shae Cath rie) Ol |e tee) a ee 
pale N Rs Oe 8 28.11 .2605 1066 1539 
Se ene ae aa Vege .0533 0533 fsck 
Sigkhik es bees at) 0066 ete .0066 
CET ge ceailase cdpae 64 0032 0032 oS 
Oar. sn: lore (evar 1074 1074 tess 
COW pevreites i: 6.51 .0842 0842 ree 
ISNT i ae Sra 1.74 0233 0233 ACE 
(OT @ Lage oe oa 2.42 .0304 bye See Pe 0304 
TV Oe ae 24.60 | .1070 0358 .0281 0078 301 
SOs ears seas 1.55 0048 ee “e Se Pap ie 
EE Ostia, tis 13.64 7577 2864 2245 .0622 2012 
Cag ee oie 2.58 .0460 See -0460 
Ld oS ue aera 72 0638 .0638 
CO, (2.81) | .0638 
CO, 73 ; 
Dat, eee fiat 3 ati 
Be Wg AS ee 4.45 | 
(100.08) | 
98.00 ~ 


* Direct determination of total water. H.O at 100°C not determined. 
{ Equivalent to CaO and MgO found. 
¢t Actually found. One determination. 
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Analysis of silver part: 


Hg | Sb Argentite Insol. | S Total 


Per cent, 90.54 | 3.08 | 19 5.00 trace 99.91 
| 


The arsenate sample could not be dried at 100° C. as it loses water, at first 
rapidly, then slowly, but continuously at that temperature. One gram heated for 
a halt day at 100° C. lost 4.87 per cent.; one gram heated another half day, .22 per 
cent.; one gram heated another half day, .14 per cent. After allowing this dried 
sample to stand in the open for three days it had regained its original weight. In 
order to secure uniform sampling, the material, without previous heating, was all 
weighed out at one time into gram quantities and kept in clamped watch-glasses 
till required. ; 

The duplicate analysis of the arsenate part gave closely concordant results, but 
there is some uncertainty as to the way in which some of the actual analytical 
results should be recalculated, and certain assumptions have been made which may 
not be altogether justifiable. For example, the total antimony found has been divided 
into two portions as Sb, and Sb,O;. The amount of antimony found in the silver 
part has been tabulated as such in the arsenate part, assuming it to be in the form 
of dyscrasite, but it is not improbable that the silver which was mixed with the 
arsenates was richer in antimony than the coarser, more ductile sample analyzed 
as part 2, and, therefore, a larger proportion of the total antimony should really 
be deducted to make dyscrasite. An attempt was made to analyze the silver mixed 
with the arsenates by extracting the arsenates with dilute hydrochloric acid, but 
the silver was in such a finely divided condition that even the dilute acid changed it 
almost completely to the chloride while mercury and antimony passed into solution. 
A titration with permanganate of a sulphuric acid solution of the arsenates made in 
an atmosphere of carbon dioxide gave almost exactly the same results for iron as 
the gravimetric determination. Carbon dioxide is believed to be present in much 
smaller amount than would be required to combine with the CaO and MgO found. 
The single carbon dioxide determination on about 2 grams ofi material could not 
be expected to give results of great accuracy, but the quantity found confirms the 
suspicion that the lime and magnesia are not present entirely as carbonates. When 
the material is treated in a small test-tube with strong hydrochloric acid, a slight 
evolution of gas can be detected with a hand lens, but would not be noticed by the 
naked eye. In fact, the presence of carbonates was not suspected until analysis 
revealed calcium and magnesium in the mixture. Calcium and magnesium are 
often found in considerable quantity in the arsenates of this series and no doubt 
in this case, also, are chiefly in the form of arsenates. 


Minerai Constituents —From the foregoing chemical data the mineral compo- 
sition of the mixture has been calculated as indicated in the table. All the sulphur 
is combined with silver to form argentite. Mercury and the amount of antimony 
found in the silver part (2) are associated with the rest of the silver as dycrasite 
and amalgam. It may be noted that the amount of mercury relative to silver is 
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approximately the same in both analyses, but is a little higher in the more brittle 
silver of the arsenate part. 

In arsenate part Ag: Hg = 16.61: 64 

In silver part Ag: Hg = 90.54: 3.08 

Since the iron is in the ferrous condition it has been calculated as symplesite, the 
iron arsenate corresponding to erythrite and annabergite. Symplesite has not been 
recognized hitherto in Cobalt ores, though it might be expected to occur. Cobaltous 
and nickelous oxides are calculated to erythrite and annabergite respectively. 

So far there can be little doubt that the calculation represents the true mineral 
composition. There are, however, many arsenates of copper, while calcium and 
magnesium arsenates are known, and these elements may also replace cobalt or 
nickel in erythrite and annabergite, according to analyses recorded by Dana. If a 
compound h,As,O,. 8 H,O (R= Ca, Mg, Cu Al) analogous to erythrite be cal- 
culated for the lime, magnesia and copper oxide found then small amounts of 
arsenic and antimony pentoxides remain uncombined and a little more water than 
was found in the analysis is required. Certain of the copper, calcium, and magne- 
sium arsenates, however, contain less water and more arsenic than the assumed 
compound and some of these may be present. The excess of arsenic would also be 
explained if a small amount of native arsenic were present. If so, it must be in a 
very finely divided condition and would be difficult to detect. 

The percentages of the different minerals so far as they may be definitely cal- 
culated are given below: 


f : Arsenates of. 
Native Silver 


Argentite| in oh and He Symplesite) Erythrite| Annabergite) Cu, be Mg, each | Total 
| | = 
Per d | 


eent. 


13.21 18.04 21.09 20.60 4.65 about 18.00. 4.44 (100.05 


| 
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Earthy Scorodite and Erythrite, Temiskaming and Hudson Bay Mine 


The erythrite of Cobalt occurs usually as earthy incrustations on oxidized 
smaltite, crystallized material being rather uncommon. A sample of the earthy 
material of yellowish pink colour from the Temiskaming and Hudson Bay mine 
was examined for free arsenic trioxide and incidentally was found to contain a 
relatively large amount of ferric iron. This appeared to indicate the presence of 
scorodite, so the sample was analyzed with results as below: 


| = ° 
| 3 = 
2 A= 
S Oradea Gals = 
a e) fo) a ° e) age ih O eee 
| | ; small | : 
Per cent. 8.73 [21.48 ee Dona oa ace Pea trace | 2.90 | trace | trace | 99.68 
| : | | ees 
Atomie Ratio | .0547| .2859| .0529) .1673) 1 346 Ma? ata “eee CCE cae | 
Scorodite Hear. | 
Fe.O,-As-O;-H,O 0547 ajerene ergy | 0547 alist 
Erythrite | OKC | | we9 
Co, As:0,+8ELO Bees SOD Niece | .0953; .7624 | 
Annabergite | 0529 NES 1408 | | | 
NigAs,0O.4e 8H.O eeeee eee . _ e | . a 8 «6 | ee, e » | 
| | | | 
Excess Pet Oat Meee eee ie DOOR 204 Se. | ben | Bae ee peas | 


On gently rubbing the material to a powder, the yellowish tint became more 
prominent and when some of the larger lumps were broken open, yellow spots were 
visible which were found to be chiefly ferric arsenate. The copper appears to be 
associated with the scoredite. Only a trace of water-soluble arsenic trioxide was 
obtained after treating the material with water for three weeks at room temperature. 
The total water obtained in the analysis probably includes more or less merely 
hygroscopic water, and perhaps, may also represent a slight loss of arsenic acid. 
The arsenic determinations were made on separate portions. Qualitative tests show 
that the iron is all in the ferric condition. The analytical results thus indicate 
that an important amount of scorodite is present in this earthy arsenate material. 


On [somorphism as Displayed by Certain Minerals from Cobalt 

Analyses of even the most carefully selected samples of apparently pure, simple 
minerals from Cobalt such as, say. niccolite or smaltite, have, in the writer’s experi- 
ence, invariably revealed the presence of so-called isomorphous replacing elements, 
e.g., Fe Co, Sb and S in niccolite, Ni, Fe and S in smaltite. -Such an experience 
is, moreover, not at all unusual, as witness the numerous similar analyses in any 
handbook on mineralogy. Tt has been usual with most mineralogists to regard such 
foreign elements as replacing in a molecular way a corresponding amount of the 
elements essential to the pure mineral. The writer, in examining polished surfaces 
of such minerals after etching with acid, has always found inclusions of one or 
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more different minerals present which might easily account for the foreign elements 
found by analysis. As has been seen in the case of cobaltite and smaltite, even the 
most perfect crystals may contain considerable amounts of foreign minerals either 
as inclusions or intergrowths. Such inclusions are very likely to be a mineral or 
minerals similar in crystal symmetry and analogous in chemical composition to the 
including mineral, e.g., the inclusions of niccolite in breithauptite (Fig. 8), or 
the smaltite-chloanthite intergrowth (Fig. 17). This is not always the case, how- 
ever, examples of the latter type of imtergrowth are furnished by inclusions of 
cobaltite (cubic) in niccolite (hexagonal), Fig. 13, and rammelsbergite (rhombic) 
in niccolite, Fig. 26. The former type of associations appears to be mixtures or 
intergrowths of more or less related, or isomorphous imdividual minerals, rather 
than homogeneous molecular mixtures. 

Most of our knowledge of isomorphism rests on the data of chemical labor atory 
experiments. Nernst” refers to isomorphous mixing as * the capacity of two crytal- 
lized substances for uniting to form a homogeneous mixed crystal.” Retgers ~ 
speaks of * the property of forming solid molecular mixtures.” ‘he chemist takes 
special precautions in order to obtain homogeneous mixed crystals. Netgers recom- 
mends in making mixed crystals, that “in order to obtain a product as homogeneous 
as possible, it is best to use a large gaan a ty of solution and to study only the cry- 
stals which separate first.” 

In nature, however, these ideal conditions are probably seldom realized, and in 
the case of the arsenides and sulpharsenides of Cobalt, at least, the result is oftener a 
very intimate mixture or intergrowth of the two isomorphous substances than a true 
homogeneous molecular mixture, even when good crystals are formed. The etching 
methods described in the introduction enable us to distinguish very detinitely the 
different components of such a mixture. ‘The separation experiments performed on 
certain of these mixtures, e.g., niccolite-breithauptite, smaltite-chloanthite, seem to 
show that the individual components may be precipitated side by side as minute 
particles in extremely intimate microscopic mixtures or intergrowths and still retain 
their chemical identity and purity. There is this difficulty, however, with such 
etching separations, that only the residue may be expected to be pure and homo- 
geneous, and if such a pure residue is obtained, it does not prove that some of the 
material which dissolved was not a homogeneous molecular mixture. It seems certain, 
however, that in most of the mixtures examined by the author, the amount of 
material which may represent true isomorphous molecular mixtures must be small 
compared to the amount which exists as pure chemical individuals. 

Whether special conditions of precipitation were responsible for this character 
of the Cobalt minerals or whether it is a general characteristic of the arsenide 
and sulpharsenide groups of minerals, is a problem for the future. Baumhauer™ 
and Vollhard” were the first to show that crystals of smaltite or chloanthite (from 
European localities) were really intergrowths, the different parts of which varied in 
composition. The writer suspects that such intergrowths are general among the 
minerals of these groups and that true molecular isomorphous replacements or 
mixed crystals are correspondingly rare. 


*'W. Nernst—Theoretical Chemistry. 
*Tdem, page 109. 
Loc. Cit. 
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It appears to the writer that such structures as the smaltite-chloanthite and the 
niccolite-breithauptite intergrowths afford some evidence of the degree of isomor- 
phism exhibited by the minerals concerned, granting, of course, that these structures 
have resulted from practically simultaneous precipitation of the constituents from 
the same mother solution. The term isomorphism, of course, imphes more or less 
complete identity of crystal symmetry. In this sense, these minerals are isomor- 
phous. The property of mutual overgrowth is possessed by substances which have 
not the slightest chemical or crystallographic similarity and has accordingly been 
rejected by Retgers as conclusive evidence of isomorphism. Accepting complete 
miscibility or the property of forming homogeneous mixed crystals in all proportions 
as the most decisive criterion of pure isomorphism, as advocated by Retgers, we 
are led to the conclusion that the minerals with which we have been dealing, such 
as niccolite-breithauptite, smaltite-chloanthite, probably do not form molecular 
mixtures in every proportion and, therefore, do not exhibit the highest degree of 
isomorphism, in spite of their similar crystal form and analogous chemical com- 
position. The same holds true for the cobaltite crystals with their gersdorftite (?) 
inclusions. 

Following the classification of miscibility according to Retgers, these minerals 
appear to display limited miscibility of a sort. 


Order of Deposition of Cobalt Minerals 
The writer has not been concerned primarily with the study of the paragenesis 
of Cobalt minerals, but the apparent order of formation has been indicated for the 
associations which have come under his observation. For a complete study of this 
question very complete data would be necessary and final conclusions are probably 


§ 


SLO 


Fig. 30. Diagram of portion of vein from Silver Bar mine, natural size, showing order of 
deposition. The shaded part represents smaltite-chloanthite intergrowth with chloanthite 
in the centre of dendritic growths. The hatched part is later niccolite and the white is 


ealeite. 


not justified by a microscopic study of isolated specimens alone. As the writer’s 
conclusions, however, agree in the main with those of W. G. Miller and C. W. 
Knight, they are here summarized. 

From the numerous extremely intimate intergrowths which have been observed 
among the Cobalt minerals, e.g., smaltite-chloanthite, niccolite-breithauptite, etc., 
it is beheved that certain of these minerals were precipitated in greater or less 
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quantity at the same time. ‘The structures observed appear to indicate that the 
mineralizing solutions at first were relatively very rich in arsenic and during this 
time intergrowths of diarsenides-smaltite and chloanthite 
tated. The arsenic content of the solutions gradually diminished and monarsenides- 


were chiefly precipi- 


niceolite and breithauptite—were for a time predominately deposited. The arsenic 
continued to decrease in amount and sulphur became prominent, so that sulphar- 
senides, such as cobaltite and arsenopyrite, were deposited. Finally, the arsenic in 
solution was reduced to a very small quantity, and calcite was deposited. A period 
of fracturing ensued and the solution which may now have been of either a sulphate 
or carbonate character circulated through the fractured veins. From this solution 
native silver and argentite were precipitated by the action of arsenides and calcite, 
resulting in such silver replacement. structures as we have seen (Fig. 30). 

It is believed that the process of deposition of the various arsenides and sul- 
pharsenides was more or less continuous, and that, though a period of maximum 
deposition for any one of these minerals may be distinguished, there is, nevertheless, 
no sharp dividing hne between the different periods. 

The apparent order of deposition from the writer’s observations may be indi- 
cated in tabular form as follows: 


| 1. Diarsenides f ae ae 

I. Arsenides l 5 a 
and { 2. Monarsenides i ae 
Sulpharsenides | Ee Ra SS joN2 : 


WSecsh 8 Be pe at Ee Ws 
3. Sulpharsenides 1 Ke Res 
IT. Calcite, followed by fracturing. 
III. Native silver and argentite, native bismuth, sulphides and sulpho-salts. 
IV. Decomposition products-——arsenates of cobalt, nickel, iron, copper, and 
calcium. 
In conclusion, the writer wishes to thank T. L. Walker, Professor of Miner- 
alogy at the University of Toronto, not only for much kindly advice and encourage- 


ment, but also for the original suggestion which initiated this work. 
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BOSTON CREEK GOLD AREA 
By 
A. G. BURROWS and P. E. HOPKINS 


Introduction 


That part of Boston, Pacaud, McKlroy and Catharine townships in the 
vicinity of Boston Creek is spoken of herein as the Boston Creek gold area. The 
region is situated in the district of Timiskaming, about 45 miles northwesterly 
from Cobalt, and is traversed by the Timiskaming and Northern Ontario railway. 
Boston Creek station, mileage 153.5, is approximately in latitude 48° north and 
longitude 80° west. By rail, Boston Creek station is 382 miles north of Toronto. 


we 
_ BERNHARDT MORRISSETT 
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Sketch map showing the locations of some of the gold properties mentioned in the reports on 
Boston Creek and Goodfish Lake areas: 


1. Miller-Independence 6. Kirkland Lake Mines 11. Smith-La Bine 

2. McRae 7. Teck-Hughes 12. La Mine D’Or Huronia 

3. R. A. P: Mining Co. 8. Lake Shore 13. Goldfields, Limited 

4. Swastika 9. Tough-Oakes 14. Elstone-Dunkin Mines, Ltd. 
5. Lucky Cross 10. La Belle Kirkland 


Claims were staked for gold in this area in 1906 and 1907 during the days 
of the Larder Lake gold rush. Again in 1913, during the activity at Kirkland 
lake twelve miles to the northwest; many claims were re-staked and some work 
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was done on them. Since May, 1915, John Papassimakes has had a number of 
men at work on what is known as the Kenzie vein, on claims L 3665 and L 5163, 
in the south central part of Boston township. The promising development work 
on the Kenzie vein attracted many prospectors to the area, and several other 
gold discoveries were made in the four townships. Considerable prospecting, 
particularly on the surface, was done during 1915, but as yet no bullion has been 
shipped. ; 

A railway station has been erected near the crossing of Boston creek, around 
which has grown a small settlement. 

Part of the Boston ‘Creek area was included in the map’ of the Kirkland 
Lake and Swastika gold areas. During September and October, 1915, the writers 
examined about 70 square miles, including Pacaud and parts of Boston, McElroy 
and Catharine townships. Owing to the lateness of the season and the extremely 
wet weather, a part of the area was examined only in a general way. A coloured 
geological map’ of this area, showing the main rock outcrops on a scale of three- 
quarters of a mile to the inch, accompanies the report. 


Boston Creek station, T. & N. O. railway, showing hotel on the right, and the stream valley 
and railway bridge on the left. May, 1916. 


Early Exploration of the Area 


The first exploration was by Walter McOuat’ who in 1872 made a recon- 
naissance survey of the Blanche river from lake Timiskaming to Round lake. 


W. G. Miller,’ Provincial Geologist, in 1900 described a portion of the area. 
In his report the geology along the Blanche in McElroy and Catharine townships 


1Map No. 23 a, accompanying Part II, Vol. XXIV, Rep. Ont. Bur. Mines, 1914. 

*Map No. 25 d, Ont. Bur. Mines. 

*Report on an Examination of the Country between Lakes Timiskaming and Abitibi, 
Report of Progress, Geol. Sur. Can., pp. 112-135, 1872-73. 

“Lake Timiskaming to the Height of Land, 11th Report, Ont. Bur. Mines, 1902, pp. 
214-230. 

17 BM. 
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is described. He also mentions prospecting for gold on a 4 or 5-foot quartz vein 
in the hill west of the lower end of a portage which is now shown in lot 9, con- 
cession III, Catharine township. . 

In 1904, after the discovery of Cobalt, W. A. Parks’ of the University of 
Toronto made a geological survey of this portion of the country. Parks remarks 
that the high hills along the Blanche, in the township of ‘Catharine, are well 
worth prospecting for gold. 

In 1908 and 1909, M. E. Wilson examined the Larder Lake gold area, which 
is located to the east of Boston creek. The geological map accompanying his 
report’ joins the east side of the Boston ‘Creek sheet. 


Topography 

The area in general has an elevation varying from 700 to 1,050 feet above 
sea level. Boston Creek station has an elevation of 920 feet. While the difference 
in elevation is seldom more than 200 feet, the country is somewhat rugged and 
broken, particularly in the vicinity of Boston Creek station and along the north 
branch of the Blanche river in McElroy and Catharine townships. 

The country is situated south of the continental divide, and is drained by 
two branches of the Blanche river and their tributaries, which flow southward 
into lake Timiskaming. 


The magnetic declination is about 8 to 9 degrees west of north. 


General Geology 


The rocks are all pre-Cambrian in age, the nearest younger formation being 
an exposure of Niagara limestone about ten miles to the south in lot 10, con- 
cession IV, Evanturel township. The rocks of the area may be classified as follows: 


PLEISTOCENE 
Glacial and recent :— Boulder clay, sand and gravel. 
PRE-CAMBRIAN 


Keweenawan :— Quartz diabase dikes. 
(INTRUSIVE CONTACT) 
Algoman :— Feldspar porphyry and quartz porphyry, hornblende 
and biotite granite, and syenite. 
(INTRUSIVE CONTACT) 
Timiskamian (?) :— Conglomerate, greywacké and slate. 


(UNCONFORMITY?) 


mation). 

Ellipsoidal, amygdaloidal and_ spherulitic lavas, 
agglomerate, tuff, iron formation, serpentine, diabase 
and felsite. (These rocks are in part altered to 
hornblende and chlorite schists. ) 


Grey schist (voleanic fragmental rocks and iron for- 


Keewatin :— | 


5The Geology of a District from Lake Timiskaming Northward. Summary Report of 
the Geol. Sur. Can., pp. 198-225, 1904. 

°Geology and Economie Resources of Larder Lake District, Mem. No. 17-E, Geol. Sur. 
Can., 1912. 
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Keewatin 
The Keewatin rocks have the widest distribution, and are important since 
they contain gold-bearing veins. ‘They consist chiefly of greenstones with some 
volcanic fragmental rocks and iron formation. A band of clastic sediments is 
mapped as grey schist. The original constituents are so entirely altered that 
many exposures may be spoken of as serpentine, hornblende and chlorite rocks. 
Cutting the greenstones is a felsitic rock which may be post-Keewatin in age. 


Greenstones: 'The greenstones are fine-grained, and consist of altered basic 
volcanics which are sometimes schistose, but more often massive. They commonly 
show the amygdaloidal and ellipsoidal structure, and more rarely the spherulitic, 
indicating their volcanic origin. The spherulitic structure, which is rare in basic 
rocks, has not been noted before in this section of Ontario. What may be the 
spherulitic structure in greenstone was reported on the north shore of Doig lake 
in the northwest corner of Lebel township.’ A similar structure was also seen 
under the microscope in an acid rock, a rhyolite, from lot 6, concession III, Beatty 
township. In this area, spherulitic greenstones are beautifully developed on a 
bare hill on claim L 1878, Boston township. The varioles, which are rounded 
and white-weathering, vary in size from minute pea-like form to those about 
two inches in diameter, and constitute a large part of the rock. Under the 
microscope the varioles consist of coarse radiating flakes of chlorite, feldspar, 
epidote and probably quartz in a fine groundmass of the same material, and 
actinolite. Throughout the whole rock are pyrrhotite grains and numerous black 
ferruginous specks. The rock is probably an altered basalt. 

The pillow lava flows constitute the main portion of the greenstone. They 
are interbedded with much non-pillow greenstones, which have a diabasic texture 
at times, and some tuff, agglomerate and slate which point to a subaqueous origin. 
The nearly complete alteration of the greenstones, with the retention of their 
original ellipsoidal structure, is, according to Leith and Van Hise, due to a 
metasomatie rather than a dynamic change. Under the microscope the original 
minerals in the greenstones are hornblende, quartz, magnetite and plagioclase, 
the altered plagioclase laths suggesting a basaltic or diabasic texture. The 
secondary minerals are calcite, hornblende, chlorite, sericite and quartz. The 
altered greenstone in places may be spoken of as hornblende or chlorite schist. 


Volcanic fragmental rocks: Tuff and agglomerate are prominent, particularly 
in the northwest corner of Catharine township. They are, in places, interbedded 
with the basic volcanics. They are somewhat similar to the grey schists des- 
cribed below, but are too much intermingled with the greenstones to map 
separately. 


Tron formation: Iron formation, consisting of interbanded silica, black slate 
and magnetite, occurs in the greenstone in the north part of Boston township. 
. 5 ° . ce , Beret i 10 
The iron range has been cescribed in detail by W. G. Miller’ and by the writers.” 


eee ee ——————E—e—e ee 


7 Kirkland Lake and Swastika Gold Area, by A. G. Burrows and P. E. Hopkins. Report, 
Ont. Bur. Mines, Vol. 23, Pt. 2, 1914, p. 4. 

‘ Beatty-Munro Gold Area, by P. E. Hopkins. Report, Ont. Bur. Mines, Vol. 24, Pt. J 
1915, p. 176. 

® Boston Township Iron Ranges, 14th Rep., Ont. Bur. Mines. 

2 Kirkland Lake and Swastika Gold Areas, 23rd Rep., Pt. II, Ont. Bur. Mines. 
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Keewatin volcanic fragmental, intruded by narrow reddish feldspar porphyry dikes, southeast 
of Boston Creek station. 


Voleanic fragmental rock, one-quarter of a mile east of Boston Creek station. 
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Serpentine: The trail on claim L 4902, Boston township, passes over an 
exposure of serpentine. .A thin section of the rock was examined microscopically 
and found to consist of about 60 per cent. of serpentine and 40 per cent. of 
calcite. Numerous magnetite grains and a little pyrite are scattered through 
the rock. 


Grey schist: A belt of banded, greyish-green schist resembling an altered 
sediment has been differentiated on the map. The series, which occurs on the 
periphery of a granite and syenite mass, is about one mile in width and ten 
miles in length, passing in a semi-circular shape from lot 12, concession IT, 
Catharine, through Boston Creek station to Round lake. The rocks may be best seen 
in the vicinity of Boston Creek station, where deep railway cuts have been made. 
The schist approaches a vertical attitude with a strike parallel to the periphery of 
the granite. A great portion of the series consists of narrow alternating bands of 
rusty carbonate (including some magnetite and pyrite bands) and slate. Ash 
rocks, with bomb-like inclusions, are common. Some thin sections represent 
greywacké and quartzite, while one is clearly an altered porphyry. The whole 
series is greatly metamorphosed by the large granite mass, and is cut by narrow 
porphyry, lamprophyre and other dikes. In the vicinity of Round lake much 
altered diabase and green chloritic dikes are intruded into the banded schist. At 
mileage 153 on the Timiskaming and Northern Ontario railway two or three 
narrow bands of pyrite occur in the grey schist. The series was probably laid 
down conformably with the Keewatin pillow lavas. 


Felsite: In the southwest part of McElroy township, and running north- 
westward across Boston township, are small areas of a white-weathering, felsitic- 
looking rock which may be post-Keewatin in age. Owing to the complex manner 
in which the felsite or rhyolite and greenstones have ‘been intermingled, it would 
be difficult to map the outcrops on a small scale map. The word “ felsite” is 
written on the map across the main areas. The rock is fine-grained, grey, green 
or pink in colour, and resembles chert. Under the microscope one-half the thin 
section is seen to consist of phenocrysts, which are rather small, and uniform 
in size. ‘The phenocrysts consist of albite, partly altered to sericite, an occasional 
quartz grain, and some hornblende and chlorite masses. The fine-grained ground- 
mass is dominantly quartz, with feldspar, chlorite, sericite, epidote and numerous 
grains of magnetite and pyrite. Narrow quartz veins are sometimes present in 
the rock. 


Timiskamian 
A few small, isolated patches of conglomerate schist, slate and greywacke, 
standing in a vertical attitude, occur along the Larder Lake road in Boston and 
McElroy townships. The rocks are similar to the sediments classed as 'Timiskamian 
on the map of the Kirkland Lake and Swastika gold areas. The pebbles of the 
conglomerate, which are elliptical in outline, consist largely of greenstone and 
felsite and some Iron formation. A grey magnesian limestone occurs both as 
pebbles and matrix in the conglomerate in McElroy township about a mile east 
of the three-mile post on the west boundary. 
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Algoman 

These rocks include batholith and stocks of granite and syenite, and dikes 
of feldspar porphyry, quartz porphyry and lamprophyre. They are massive, fresh- 
looking, and are probably Algoman in age, since similar granite in Boston and 
Lebel townships to the north was found cutting the Timiskamian series. 

Granite and Syente: <A batholith of red, biotite granite occupies nearly all 
of Pacaud township, and extends to the south and west beyond the township 
boundaries. In the southwest part of the township garnets are present, while 
in other parts the granite may be said to change into a quartz syenite. The 
rock is massive, except near the contact with the /eewatin, where it occasionally 
takes on a gneissoid structure. Near the contact with the greenstone, just south 
of mileage 153, the granite is intruded by numerous parallel felsitic dikes which 
give the rock a banded structure. It is cut by quartz veins, and by pegmatite 
and other dikes representing various differentiation facies of the magma. The 
rock in the south part of lot 9, concession VI, Pacaud, is a light grey, medium 


Granite, with fragments of Keewatin greenstone, and narrow dikes (apophyses of the granite) 
cutting the granite and fragments of greenstone on Authier claim, Boston township. 


grained, biotite granite. Under the microscope microcline is seen showing the 
gridiron structure, albite partly altered to sericite, biotite altered partly to horn- 
blende and chlorite, quartz and calcite. | 

A reddish syenite outcrops in the west part of Boston township, being part 
of the large syenite boss-like mass occupying most of Otto township. 

A small stock of reddish biotite and hornblende granite intrudes the green- 
stones in McElroy township. Gold and a telluride have been found in this 
granite in a pegmatitic quartz vein which is probably a part of the granite magma. 
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Other small, irregular, granitic dikes cut the greenstones and felsitic rocks. 
Gold was seen in quartz veins in these small granite dikes on claim L 5165 and 
L 5133, Boston township. . 

Peldspar Porphyry: Numerous intrusions of massive red and grey feldspar 
porphyry occur over the whole area. They appear as narrow dikes up to thirty feet 
or more in width, and probably represent apophyses from the granite masses. 
The phenocrysts usually consist of albite, often showing a zonal structure, an 
occasional rounded quartz grain, and blades of biotite in a microcrystalline ground- 
mass of quartz, feldspar, chlorite and calcite. Fine grains of magnetite and pyrite, 
and crystals of apatite are often present. A feldspar porphyry on claim L 2000, 
‘Boston township, and in other parts of that vicinity, contains white feldspar 
phenocrysts up to one inch across, which show beautiful zonal structure in the 
hand specimen. Some porphyry dikes in the southwest part of Boston town- 
ship contain many prominent quartz phenocrysts, and thus resemble the quartz 
porphyry at Porcupine. In other parts the rock may be called a felsite. The 
acid dikes are usually cut by minute veinlets of quartz, some of which carry gold. 
Small, irregular fragments of red feldspar porphyry are also, at times, present 
in auriferous quartz veins. 

Lamprophyre: A few narrow lamprophyre dikes cut the greenstones and 
grey schist, but these are too small to map. They may be seen on the south 
part of lot 3, concession VI, Pacaud township, and at about mileage 154.3 along 
the railway. In the Kirkland Lake area the lamprophyre cuts the Timiskaming 
sediments, but is older than the feldspar porphyry. A lamprophyre dike that 
intrudes the Algoman granite can be observed in a rock-cut about half a mile north 
of Mindoka. 

Keweenawan 

Quartz diabase dikes are rare in this area; however, they were noted cutting the 
ereenstones and Timiskamian (?) sediments. To the northwest, in Teck town- - 
ship, the diabase was seen to cut the red feldspar porphyry. These dikes are classed 
as Keweenawan, since they are fresh-looking and resemble the diabase at Cobalt. 
A thin section of a sample taken immediately south of M.R. 15, Boston township, 
shows labradorite laths, partly altered to saussurite and sericite, augite partly 
altered to hornblende and chlorite with a little quartz, biotite, magnetite and 
intergrowths of quartz and feldspar. 


Glacial and Recent 

The region has been heavily glaciated, the ice having moved in a general 
S. 20° E. direction, astronomic. 

The area lies at the northern edge of a tract of farming land, which extends 
from Haileybury to Round lake, and is covered in places with stratified clays, 
sand and gravels. At Boston Creek station one can see the vertical section of a 
morainic deposit which has been cut into by Boston creek. The central part of 
McElroy township to the east of the Blanche river is one vast area of sand, 
representing probably large terminal moraines and outwash plains. 

Economic Products 
Gold 

Gold, the chief mineral sought for in the area at the present time, occurs 

usually native, but occasionally combined with tellurium in quartz veins and 
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veinlets in the Keewatin greenstone and later intrusions of granite and porphyry. 
The veins, which have a varying strike and dip, are well mineralized with 
varying quantities of pyrite and molybdenite, and sometimes with chalcopyrite, 
galena, specular hematite, bismuthinite, gold and a telluride. The gangue con- 
sists largely of quartz of several generations, with considerable calcite and chlorite. 
The gold is found along the dark streaks of chlorite and calcite. 

There are various types of gold deposits, viz.: 

(a) Fissure quartz veins in the greenstone and porphyry, with well-defined 
walls. Hxamples, Miller-Independence, McRae and Authier. 

(b) Replacement veins. The country rock, including altered greenstone and 
porphyry, has ibeen brecciated and partly replaced by vein-forming solutions of 
quartz of several generations, and by calcite and other carbonates. Hxample, 
the Kenzie vein on the R. A. P. property. 

(c) A stockwork in granite and porphyry. Examples, Charest claim (Mc- 
Elroy township), Authier (L 4737) and Papassimakes (L 5133). 

The chief deposits will be described later in the report when dealing with 
the gold claims. 


Pyrite 


Pyrite occurs in two narrow bands, and disseminated through the grey schist 
at mileage 153 on the railway in Pacaud township. About 100 feet east of the 
153-mile post, two shallow pits were sunk several years ago, and at present one 
can see a little pyrite on the dumps, but the deposit “in place” is covered with 
débris. In the deep railway-cut there are two bands of pyrite 10 and 20 inches 
wide respectively which will carry about 85 per cent. of sulphur; samples from 
each band were found to contain no gold values. The deposits did not appear 
to ‘be large enough to work, although wider ore bodies might be revealed by 
further trenching. Iron pyrites is used in the manufacture of sulphuric acid. 


Copper 


Several calcite veins with some quartz, and carrying copper pyrites, occur 
in the vicinity of the Blanche river in the south part of McElroy township. The 
Jean Petit copper property, W.R. 97, in this vicinity, has been referred to by 
W. G. Miller and W. A. Parks. Considerable work has been done on the calcite 
veins, but as far as known no copper has been shipped. It is reported that goid 
and silver values occur with the copper. 

The Dane Mining Company has done considerable prospecting and shipped 
some copper ore from Teck and Lebel, adjacent townships to the north and 
northwest. 


Iron 


The isolated exposures of iron formation along the Larder Lake road in 
Boston township represent the southern portion of the Boston township iron 
range. The formation consists of interbanded silica and magnetite, with some 
black slate. Numerous shallow test pits were sunk in 1902, but the iron proved 
to be too low grade to be workable at that time. The iron formation is, in 
places, intruded by quartz veins, some of which carry gold. 
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Building Stone 


The red and grey granite and syenite along portions of the railway in Pacaud 
township is serviceable for building purposes. The fine station at Matheson is 
constructed of stone taken from along the railway immediately to the north and 
south of Mindoka. 


Timber and Agriculture 


In general the trees are small, and consist of spruce, jack pine, poplar, birch 
and cedar. A few white pine, three and one-half feet in diameter, to the south- 
east of ‘Smith lake, have escaped an old fire which swept most of the area. Large 
charred stubs of pine in various parts of the area are relics of the same fire. 
Other parts have been recently burned. 

Many farms have been located on the scattered clay areas of Pacaud town- 
ship, while the greater part of the remaining area is unsuitable for agriculture 
by reason of rock, sand or swamp. 


Water Powers 


No hydro-electric power is used as yet in the area, mining being in the early 
prospecting stage. 

The transmission line of the Long Lake Power Company runs from Charlton 
along the west side of the area and furnishes energy to the Tough-Oakes mine at 
Kirkland lake. 

K. Farah, of Englehart, has applied for a waterpower on the northwest 
branch of the Blanche river in lot 12, concession IV, Pacaud township. On 
August 12th, 1914, the discharge of the river at this point was 350 cubic feet 
per second. The 61-foot falls is expected to develop 405 horsepower. Im- 
mediately to the north in concession V, is a 36-foot falls which could be utilized 
to develop an additional 240 horse power. 

Messrs. Hotchkin and Grover of Haileybury expect to develop a minimum 
of 2,000 horse power at High falls on the north branch of the Blanche river in 
lot 11, concession IV, Marter township, where a total operating head of 138 
feet is avilable. The discharge of the river on May 6th 1915 was 552 cubic 
feet per second. The transmission line would follow approximately the railway 
to Boston creek and Kirkland lake. 

It is the intention of the Northern Ontario Light and Power Company to 
extend their lines during 1916 from Cobalt to serve both Boston creek and 
Kirkland lake. 


Origin of the Gold Deposits 


As pointed out by W. G. Miller and C. W. Knight in a paper called “ Metal- 
logenetic Epochs in the Pre-Cambrian of Ontario,”" most of the gold deposits 
of Ontario belong to the Algoman epoch. The gold deposits of Boston creek supply 
another example of gold being derived from acid intrusives of Algoman age. 
The granite, syenite and feldspar porphyry exposed in this area by erosion are 
probably different facies of a plutonic rock which underlies the whole area. The 
gold generally occurs near these acid rocks. The presence of a number of gold- 


™Rep., Ont. Bur. Mines, Vol. XXIV, Part I, 1915, pp. 243-248. 
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bearing veins along the contact of the intrusive porphyry and older rocks at 
Boston creek, as in many other parts of central Canada, and the frequent occur- 
rence of auriferous quartz veinlets in the porphyry and granite, suggest the 
relationship between the intrusives and the veins. The relationship is more 
clearly shown in this area by the occurrence of gold in a pegmatitic vein in the 
granite on the Charest claim, McElroy township. 

~The deposits are in part due to the replacement of the country rock by 
mineral solution. 

Some minerals which characterize deposits that are formed at high tem- 
peratures are found in the veins at Boston creek. Actinolite was noted in a thin 
section of material from the Kenzie vein, and specularite has been frequently 
observed in other veins. Other minerals formed at high temperature, such as 
pyroxene, apatite and tourmaline, have not been noted. It is probable that the 
deposits were formed at great depth, but not at extremely high temperature. 


Description of the Gold Prospects 
R. A. P. Mining Company 
The R. A. P. Prospecting, Developing and Mining Syndicate owns a number 


of mining claims in the area, the principal ones being L 3665 and L 5163 in the 
south central part of Boston township. Some work was done on these claims 


Shaft and power plant, R. A. P. Mining Co. | May, 1916. 


in 1914 by the La Rose Mining Company. Since May, 1915, Mr. John Papassi- 
makes has had a number of men engaged in opening what is known as the “Kenzie” 
vein, which occurs in a massive pillow lava. The vein, which has been stripped 
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for about 400 feet, strikes 30 degrees north of east, astronomic, and dips from 
60 to 70 degrees to the south. It varies from several inches up to five feet in 
width, with good breaking walls on either side. Spectacular gold showings were 
obtained from a 28-foot shaft on the western end of the vein and finely dis- 
seminated gold can be seen in many samples on the dump. 

When the property was visited in May 1916, the easterly inclined shaft had 
reached a depth of 135 feet, and 230 feet of drifting on the vein had been done 
on the 100-foot level. Development has shown the ore to occur in shoots in the 
vein. ‘The vein material consists of quartz of several generations, silicified rock, 
reddish calcite, and brecciated and partly replaced masses of reddish feldspar 
porphyry. The occurrence of feldspar porphyry in various parts of the workings 
suggests that originally the greenstone was intruded by a narrow feldspar porphyry 
dike, that at a later period was greatly brecciated, and impregnated with vein- 
forming solutions which carried the gold and other minerals. The gold occurs 
with a very: fine-grained greenish quartz, which has the character of a replacement 
deposit, while the green colour is due to minute inclusions of chlorite. Iron 
pyrites is finely disseminated in the vein, and copper pyrites, molybdenite and 
galena occur In minor quantity. 

Thin sections of the ore show the gold to be closely associated with the 
sulphides in chlorite and calcite seams near the foot wall part of the vein, where 
there is a narrow band of fine grained greenish quartz. Certain sections of the 
vein run as high as $25 or $30 in gold to the ton across five feet. 

The property is equipped with a small plant, including a 60 h.p. boiler, 
2-drill compressor and hoist. 

On the east side of claim L 2631, which lies immediately northeast of that 
on which the main shaft is sunk, there is an irregular band of mineralized schist 
with quartz, about one foot wide, which contains visible gold. The showing 
occurs where the greenstone is intruded by a dike of feldspar porphyry, and 
near the contact. | 
~ About one mile to the northeast, on claim L 5165, there is a red medium 
grained mica granite intruding the Keewatin. Cutting the granite are several 
narrow white quartz veins, some of which carry molybdenite and a few specks 
of native gold. 

Currie 

The Currie unsurveyed claim, L 5037, is situated about one-half mile north- 
east of the R. A. P. property in Boston township. In the west and northwest 
parts of the claim are rusty schist bands heavily mineralized with iron pyrites, 
and cut by quartz stringers. No visible gold could be seen in place, but gold 
colours can be panned from the sulphides. A grab sample showing cubes of 
pyrite gave $2.40 in gold to the ton, while samples across two feet and three 
feet seven inches gave $1.60 and 60 cents respectively in gold to the ton. Some 
trenching has been done. 


Miller-Independence 


This property is situated on the south half of lot 1 in the sixth concession 
of Pacaud. Gold was discovered on the lot by a prospector, Mr. Joseph McDonough, 
in July 1915. The vein has been traced on the property for about 600 feet in an 
east and west direction, and for several hundred feet easterly into Catharine 
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township. It is narrow, averaging about a foot in width, and has a low dip 
to the north, usually about 20° or less, at one place being almost horizontal. 
The vein material is milky white quartz, and the mineralization is more or less 
concentrated toward the foot wall side of the vein. Telluride, copper pyrites, 
pyrite, specular iron ore and galena are observed in the quartz. Native gold 
occurs frequently with the telluride and other minerals in a net-like arrangement 
in the quartz along the foot wall. There are probably several tellurides, but so far 
only one, a bismuth telluride, containing some selenium, has been recognized. 
This telluride of a brilliant grey colour appears to occur abundantly with the gold. 

The country rock is mainly fine-grained pillow lava, associated with which 
is a coarsely grained basic rock of a hornblendic type. Along the vein there is a 
dike of grey feldspar porphyry which at two places is two feet wide on the hanging 


Power plant and mill at Miller-Independence property. May, 1916. 


wall side of the vein. The porphyry was also observed on the foot wall side. 
It contains much calcite and other carbonates, as well as disseminated iron pyrites, 
and is cut by veinlets of quartz. 

The vein has been prospected by means of a number of trenches and pits, 
from which some high-grade ore has been bagged. A shaft was being sunk 
to the north of the vein. The property is equipped with a small plant, including 
boiler, compressor, hoist, and a Nissen stamp mill; and a small oil flotation 
plant was being constructed. 

McRae ; 

The McRae claim is the northeast quarter of the north half of lot 2, con- 
cession VI, Pacaud township. The vein has a general magnetic north and south 
strike, with a dip of about 45° to the east. Fine gold can be seen in a number 
of places, particularly on the hanging wall part of the milky white quartz vein, 
which is about one foot in width. 
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Small steam plant on McRae property. Alay, 916. 


Gold bearing quartz vein, dipping 20° N. The man is standing on the hanging wall side of 
vein, while the foot wall is shown in the foreground, Connell-McDonough 
claim, Catharine township. 
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The country rock is pillow lava and massive greenstone shoWing a diabasic 
texture, while the wall rock is considerably altered in places next the vein. A 
shaft is being sunk on the vein to the 100-foot level. Exposed in the shaft, the 
vein has a somewhat banded structure, showing streaks of dark quartz, with: 
considerable iron pyrite, some films of molybdenite, and dark grey calcite. 

The property was being prospected by the Crown Reserve Mining Company 
in May 1916. 

Connell-McDonough 

This property is the south half of lot 12, concession VI, Catharine township. 
The vein on the Miller-Independence which is being prospected can be traced 
easterly to the Connell-McDonough claim, where there has been considerable 
trenching along the strike of the vein. Native gold can be observed at several 
places along the foot wall of the vein. 


Cullen-Renaud 
This group of claims is situated in the northeast corner’ of Pacawd town- 
ship. Native gold has been reported to occur in several veins which outcrop om 
the surface. The veins which outcrop on the McRae and Miller-Independence 
properties, if continued to depth on their indicated dips, would pass into this 
property at some depth. 


* 


Prospector at his discovery of native gold in veinlets in the granite, Authier claim, southeast 
part of Boston township. 


Authier-Charlebois 
Mining claims L 4737 and L 5025 are situated in the southeast part of 
Boston township, just to the north of the McRae property. The quartz veins in 
the greenstone are similar to the McRae vein, being narrow and dipping about 
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45° N. Native gold has been discovered in some of them, along with pyrite 
and a grey mineral bismuthinite. 

Toward the north part of the property is a small area of fine-grained mica 
granite which intrudes the greenstone. At one place near the contact there is a 
quartz vein one foot wide in the granite, on which a shallow pit has been sunk. 
Molybdenite, pyrite and bismuthinite are disseminated in parts of the quartz vein, 
and visible gold was reported to have been seen. A sample across eleven inches, 
taken a few feet from the pit, gave $4.80 in gold. Northwest of this discovery, 
beyond a ravine, the granite is intersected by numerous quartz veinlets, some of 
which are several inches wide. In some of the narrow joint-like cracks native 
gold was observed, along with a grey mineral which gave reactions for tellurium 
and bismuth and is probably tetradymite. There is also considerable iron pyrites 
in the granite along some of the veinlets. | 


Charest 


The Charest unsurveyed claim, L 5305, is situated in the southwest quarter 
of McElroy township. As shown on the map, the claim is on a small stock of 
massive, coarse-grained, flesh-coloured hornblende and biotite granite. A quartz 
vein averaging about one inch in width, and 300 feet long, strikes 30 degrees 
north of west across the granite. Considerable fine gold, pyrite, chalcopyrite, 
and a grey mineral which proved to be a telluride, were noticed in different parts 
of the vein. A few pieces of quartz from the vein gave, on assay, $8.80 in gold 
to the ton. Other veins on the property contain molybdenite and specular hematite. 
Some of the veins contain coarse feldspar and are pegmatitic in character, while 
many of the narrow veins represent the filling of joint cracks. The occurrence 
of gold in the pegmatitic vein is important, since it strongly points to the forma- 
tion of the gold-bearing quartz veins following the pegmatitic veins and repre- 
senting part of the granite intrusion. 


Conclusion and Acknowledgments 


The geology and mineralogy of the Boston Creek area is, in a general way, 
similar to that of the adjoining Swastika, Kirkland Lake and Larder Lake areas. 
Gold is known to be widely distributed over all the areas. No ‘bullion has, as 
yet, been shipped from Boston creek. The Tough-Oakes, Swastika, Lucky Cross, 
La Mine-D’Or Huronia and Goldfields Limited properties, which are from 12 
to 15 miles from Boston Creek station, have from 1912 to the end of 1915, yielded 
gold valued at $779,715. Most of this production was from the Tough-Oakes 
mine. In Boston creek the prospecting, as yet, has been largely confined to the 
surface, the deepest shaft being 135 feet (May, 1916). Prospecting is aided 
by the excellent transportation facilities. In prospecting the area it seems a 
good, rule to trench in the old rocks near the porphyry dikes and small granite areas. 


In conclusion, the writers wish to express their indebtedness to several of 
the men in charge of mining and prospecting operations, particularly to J. 
Papassimakes of the R. A. P. property. The assays were made and some minerals 
identified by W. K. McNeill and T. E. Rothwell, of the Provincial Assay Office. 
The accompanying map was drawn by P. A. Jackson. 
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GOODFISH LAKE GOLD AREA 


By 
A. G. BURROWS and P. E. HOPKINS 


- Introduction 

Goodfish lake, 1,025 feet above sea level, is situated two miles northeast of 
Kirkland lake in the Larder Lake Mining Division, near the intersections of 
the four townships, Teck, Bernhardt, Morrisette and Lebel. The area is three 
miles south of the height of land which separates the Hudson Bay and St. 
Lawrence River waters. Hills seldom rise more than 100 feet above the adjacent 
valleys. A wagon road nine miles in length connects Goodfish lake with Swastika, 
a station on the Timiskaming and Northern Ontario railway, 390 miles north 
of ‘Toronto. 

Gold was first found on the Costello claim, L 2194, in the summer of 1912, 
shortly after the discovery of gold on the Tough-Oakes mine, two and one-half 
miles to the south. Reference is made to gold on the Costello claim in the report 
on the Kirkland Lake and Swastika gold areas,’ and part of the geology is included 
on the coloured. map accompanying that report. 

During 1915 considerable prospecting was done around the lake on the 
Costello, Martin, Brennan, Gibson, Potvin, Papassimakes and other claims. All 
have ceased work at present (April, 1916,) except the La Belle Kirkland mines, 
who are continuing with underground mining on the Gibson-Potvin claims in 
the northeast corner of Teck township. 


Geology 


Keewatin 


The Keewatin is the oldest and most dominant of the rocks, which are all 
pre-Cambrian in age. The Keewatin rocks consist of pillow and amygdaloidal 
lavas (meta basalts) and altered diabases in about equal volume. ‘Some of the 
rocks are quite massive, while others are very schistose and rusty, striking easterly 
and dipping vertically. The original constituents are largely altered, mainly to 
calcite, chlorite and sericite, and often the rock is so greatly metamorphosed that 
there is no clue to its original nature. ‘The fine-grained greenstone on the south- 
west corner of the Costello claim, L 2194, Morrisette township, shows under the 
microscope rounded and angular quartz grains, some with corroded edges, in a 
groundmass of calcite, chlorite, sericite, altered feldspar, leucoxene and apatite. 
This rock is identical to the rock which shows large “eyes” of quartz and occurs 
with the pillow lava flows in Porcupine, and is probably a more acid rock than 


basalt. 


¢ 


Quartz-Feldspar Porphyry 
Cutting these older rocks are dikes, stocks and flow-like masses of granite 
porphyry (quartz-feldspar porphyry or rhyolite porphyry). The porphyry has a 
grey colour, and a whitish weathering surface in which white quartz phenocrysts 


1Ont. Bur. Mines, Vol. XXIII, Pt. 2, 1914, p. 31. 
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a quarter of an inch across are quite conspicuous. Under the microscope the 
rock is holocrystalline. The phenocrysts consist of about 5 to 10 per cent. of 
quartz and 50 per cent. of albite-oligoclase partly altered to sericite. The ground- 
mass is felsitic, consisting of sericite, plagioclase, quartz, chlorite, pyrite and 
iron oxide. The porphyry is somewhat schistose, and is similar to certain por- 
phyries described in Porcupine and many other parts of northern Ontario. 

In the Kirkland Lake and Swastika report’ the quartz-feldspar porphyry was 
classed as Keewatin on account of the fact that a conglomerate, on the north 
shore of Gami lake, classed as “ Timiskaming,” was found to contain fragments 
of quartz-feldspar porphyry quite similar to the porphyry which occurs near at 
hand “in place.” There is a possibility that this small isolated area of con- 
glomerate is of later age than “ Timiskaming,” in which case the quartz-feldspar 
porphyry might be of Algoman age, similar to the feldspar porphyry around 
the ‘Tough-Oakes mine. | 

The age of the quartz porphyries in northern Ontario is usually difficult to 
determine, that is, whether of Keewatin or later age. They may be in part con- 
nected with the acid flows interbedded with the Keewatin pillow lavas, or they 
may be of Laurentian age. In any case some porphyries seem to have yielded 
most of the acid pebbles for the Timiskaming conglomerates. 


Timiskamian Series 


The conglomerate and slate in the southeast corner of the accompanying 
map is the northern extremity of a large volume of Timiskamian sediments which 
have been described fully in the report on the Kirkland Lake and Swastika gold 
areas. ‘The sediments were laid down unconformably on the eroded Keewatin 
surface. An unconformity can ‘be seen on claim L 2796, where the overlying 
conglomerate contains fragments of the amygdaloidal basalt and diabase similar 
to the underlying [eewatin. 


Economic Geology 


The rocks of the area are mostly massive and schistose greenstones, cut by 
small irregular masses of schistose quartz-feldspar porphyry. Gold, the chief 
mineral sought for, occurs in narrow quartz veins and replacement deposits along 
the contact of porphyry with other rocks. The veins or stringers are generally 
an inch or less in thickness, but there may be a series of them forming a lode 
deposit. Often two or three parallel slip planes coated with quartz and a thin 
film of molybdenite may form the ore body. The large amounts of molybdenite 
and pyrite give the deposits a dark and rusty appearance. Visible gold, in a 
state of fine division, occurs in many parts of the area. A telluride has been 
reported to occur in Morrissette township, but no such mineral has been identified 
in the laboratory of the Bureau of Mines. Calcite and other carbonates occur 
with the quartz. 

The quartz-feldspar porphyry appears in some way to have influenced the 
gold deposition as similar porphyries have done in Porcupine; and it seems also 
to have been the source of the gold-bearing solutions. If the porphyry is the 
source of the ores and is pre-Timiskamian in age, then the gold deposition of 


oo 
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Goodfish lake is of an older type (Keewatin or Laurentian) than the Kirkland 
Lake gold-telluride deposits, which are clearly connected with the Algoman intru- 
sions of feldspar porphyry. 

The cessation of work by many properties would suggest that many of the 
deposits are low grade. La Belle Kirkland Mines, the only property being worked 
(May 1916) has blocked out considerable ore. 


La Belle Kirkland: a Belle Kirkland Mines Limited is operating a group 
pf claims to the south of Goodfish lake. Of these claims the most important 
is L 1751, on which the company had sunk a shaft to the 300-foot level (May, 1916). 
‘The ore deposit occurs along the contact of quartz porphyry and basalt. The 
porphyry lies to the north, and forms the hanging wall of the deposit, which 
occurs in the altered basalt. ‘The shaft, which inclines 60° N. for 80 feet, and 


La Belle Kirkland Mines, showing a large erratic of basalt on the right. 
‘ May, 1916. 


70° N. below this level, is on the dip of the ore body, which is also approximately 
the angle of contact of the porphyry and basalt. The basalt near the contact 
is greatly altered to a greyish rock high in silica, calcite and other carbonates. 
The altered rock has the following composition: silica, 46.94 per cent.; ferric oxide, 
5.60; ferrous oxide, 5.16; alumina, 13.94; lime, 9.31; magnesia, 1.19; soda, 2.12; 
potash, 2.48; water, 2.15; carbon dioxide, 11.43. In this altered basalt area 
there are streaks or bands of blackish material which form the higher grade 
portion of the deposit. These streaks contain films of molybdenite, to which the 
dark colour is due, and abundant iron pyrite, quartz and calcite, while visible 
gold is occasionally seen. A dark band near the foot wall was persistent in the 
shaft, while other bands toward the hanging wall are more lenticular, but have 
similar characteristics to the foot-wall streak. The silicified material between 
the streaks or bands carries low values in gold, but the values obtained in the 
high-grade streaks, which vary from a part of an inch to a foot in width, have 
indicated that the deposit is workable over a considerable width. The manage- 
ment is at present continuing the sinking of the shaft and drifting and cross- 
cutting at several levels to determine the size of the ore body. 
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The narrow high-grade streaks or bands are reported to catry from $20 
to $150 per ton in gold, while.a probable value of from $15 to $18 per ton is 
given for a width of 7 feet to 10 feet, for some of the ore. 

The deposit is evidently a replacement of the basalt near the contact with 
tthe porphyry. ‘There is no evidence of the filling of open fissures with milky 
white quartz. Slickensides surfaces in the material of the streaks indicate some 
wlaulting along the dip of the deposit. 

The equipment consists of two 60 h.p. Robb-Mumford boilers, a 4-drill com- 
pressor, and hoist. Timber from the company’s properties is at present used 
for fuel. Frank Loring is manager, and Ernest Loring superintendent of the mine. 


Costello: Gold was found on the Costello claim, L 2194 and L 2202, 
Morrissette township, in 1912. The dominant rock is a Keewatin greenstone, 
which has been intruded by small irregular masses of a quartz-feldspar porphyry. 
The basalt has been greatly altered to rusty-weathering carbonate. The gold 
occurs in rusty quartz and calcite veinlets, which are more or less irregularly 
‘distributed in a mineralized zone as shown on the map. Considerable trenching 
‘has been done transverse to the strike, which shows the gold-bearing zone to 
extend for 400 yards or more. A shaft was sunk in 1915 on the west part of 
‘the zone, and while some gold was found near the surface, the work was dis- 
continued. The property is owned by the Goodfish Lake Mines, Limited. 


Martin (i 2283): This claim is situated north of the Costello (L 2194). A 
gold-bearing zone occurs along the contact of the quartz-feldspar porphyry and 
the basalt. It dips about 65° N. and strikes N. 30° E.,,and has been traced by 
trenching to the Brennan claim, which lies to the east. On the line between the 
claims the vein four inches in width is exposed, while along the contact the 
porphyry and schist are greatly stained by iron oxide, an alteration product of 
iron pyrites. An inclined shaft was sunk on the Martin claim to a depth of 
20 feet, ‘but at the time of the visit was filled with water. It is reported, however, 
that the south wall of the shaft showed a mineralization over widths of four to 
six feet, several narrow irregular quartz veins being exposed with promising 
assays in gold, while the north wall of the shaft showed neither so much quartz 
nor such good values. 


Brennan (. 2603): An inclined shaft 18 feet in depth was sunk on this 
claim. The shaft is probably on the extension of the vein which occurs on the 
Martin. The vein material between the porphyry and basalt has a width in one 
place of 15 inches, and consists of quartz, calcite, molybdenite and pyrite. 


Brennan-Bowes Group: During the fall of 1915 the Dominion Reduction 
Company had a working option on a group of claims immediately to the east 
‘of the Costello group. A large amount of trenching was done across contacts of 
“porphyry and basalt, while two shafts were sunk to a moderate depth at sup- 
-posedly favourable locations. A shaft on claim L 2614 is on the contact of the 
porphyry and basalt, with the basalt forming the north or hanging wall. This 
condition is the opposite to that at the La Belle Kirkland mine, where the pro- 
phyry forms the north or hanging wall. Low gold values were obtained in the 
vein material from this shaft, but these were not sufficient to indicate a work- 
_ able deposit. 
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KOWKASH GOLD AREA 


By P. E. HOPKINS 


Introduction 


In accordance with instructions received from Thos. W. Gibson, Deputy 
Minister of Mines, the writer left Toronto on September 6th, 1915, and spent six 
days in making a preliminary investigation of the recent gold discovery near 
Kowkash, a station 297 miles west of Cochrane on the National Transcontinental 
railway. A preliminary report’ was published in the Canadian Mining Journal, 
Toronto, and a map’ of part of Thunder Bay district showing the owkash gold 
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Sketch map showing the position of Kowkash relative to other mineral areas in northern 
Ontario. 


area accompanied Part I, Volume 24, Report of the Ontario Bureau of Mines, 1915. 
The writer revisited the area in the latter part of October, 1915, and spent another 
six days in examining the geology and all the known discoveries. The Kawashka- 
gama river below Johnson creek, part of O’Sullivan lake, and the greater part of 
the route along the railway between Johnson creek and Robinson lake, 25 miles 
west, were examined. Accompanying this report is a map of the area on a scale 
of four miles to the inch showing the topography, geology and location of the 
prospects. 


1 Kowkash Gold Area by P. E. Hopkins, Can. Min. Jour. Oct. 1, 1915, pp. 583-4. 
*Map No. 24c, Ontario Bureau of Mines. 


1916 Kowkash Gold Area 265 


Location 


The Kowkash gold area is situated in the central part of the district of Thunder 
Bay, Ontario, northeast of Lake Nipigon, and is traversed by the National 'Trans- 
continental railway. JXowkash station is 297 miles west of Cochrane at about 
latitude 50° 15’ north and longitude 87° 15’ west. 


Early Exploration and History 


A spectacular gold find was made by E. W. King Dodds on August 21, 1915, 
on claim T.B. 2424, nine miles northwest of Kowkash, near Howard falls, on the 
river JXawa-kash-kagama, which signifies “sparkling water”. This name has been 
shortened to Kawashkagama by the Geographic Board. The railway station called 
“ Kowkash ”—an abbreviation or corruption of Kawashkagama—has given its 
name to this area. The region has so recently been opened up by the National 
Transcontinental railway that the geological reports have been for the most part 
of a preliminary character and confined to the more important canoe routes. 


Ixowkash station, National Transcontinental railway, September, 1915. 


That part of the Kawashkagama river near the gold find is described by Robert 
Bell, in the annual report of the Geological Survey of Canada for 1870-1, p, 342; 
also, by party number 5 in the report on the Exploration of Northern Ontario, 
issued by the Ontario Department of Crown Lands, in the year 1900, p. 156. In 
the latter report, E. V. Neelands, geologist, blazed the way for the prospector when 
he stated: 


Huronian [Keewatin] rocks, mainly chlorite and other soft green schists, occur in the 
Kawa-kash-kagama river for about four miles below the Wawong portage to the northern 
limit of exploration [Howard falls]. . . . The most promising district is the country on 
the Kawa-kash-kagama river below the Wawong portage. Here Huronian [Keewatin] ex- 
posures are numerous, mostly chlorite and other soft green schists. Several samples from 
small quartz veins in this district showed traces of gold, and it might be that careful pros- 
pecting in this district would be rewarded. 


W. J. Wilson of the Geological Survey of Canada also made a geological 
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reconnaissance survey’ of part of this area in 1903-4, and his map * accompanying 


the report, which shows the water routes and geology, was very useful to the early 
prospectors. Robert Bell, W. A. Parks,” A. H. A. Robinson" and others have 


map. 

Up to the present time little attention has been given the Kowkash area by 
gold seekers, but part of the region was well known to some who prospected for 
iron on the Onaman iron range along Johnson creek. ‘The iron first attracted the 
attention of the prospector in 1904, when engineers began the survey of the National 
Transcontinental railway through this area. R. Flaherty prospected on the 
range for two seasons, 1906-7, for the United States Steel Corporation, during which 
time much stripping and three diamond drill holes were sunk. However, the 
banded red jasper and magnetite and hematite proved to be of too low grade to 
be workable at that time. E.§. Moore* who spent part of two seasons in examining 
the range gives a detailed report on the geology and topography of this area. 

From an economic point of view, gold is the chief interest in the region, at 
present. 


Prospectors at the crossing of Johnson creek and National Transcontinental railway, 
September, 1915, 


E. W. King Dodds made his discovery while walking over the rocky hill below 
Howard falls, which had been burned clean of moss and trees on the previous day. 
The news of the rich find caused a rush of about four hundred prospectors to the 
neighborhood, and 75 or 100 claims were staked within three weeks. 

At the time of the writer’s second visit at the end of October, no further dis- 
coveries had been made in the vicinity of the original find, around which centred 


* Geological Reconnaissance of a portion of Algoma and Thunder Bay Districts, Geol. 
Surv. of Can., 1909, pp. 1-45. 

*Map No. 964, scale 8 miles to inch. Geol. Surv. of Can., 2nd Edition, 1911. 

*Geol. Surv. of Can., 1866-69, p. 344. 

°Geol. Surv. of Can., 1901, Vol. XIV, pp. 105-109. A: Vol. XV, 1902, pp. 213-222. 

"Report of party No. 6, on Survey and Exploration of Northern Ontario. Department 
of Crown Lands, 1900, pp. 162-172. 

*Ont,. Bur. Mines, Vol. XVII, 1908,-pp:. 170-189 ;- Vol. XVIII, 1909; pp.196-253. 
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the early staking. This was the magnet, however, that drew the prospectors to the 
locality, resulting in newer finds farther to the south and west. ‘Two gold dis 
coveries have been made farther up the Kawashkagama river, about three miles 
north of Kowkash station, on the Richardson and Dawson claims. Gold and a 
telluride have also been found on the Devanney claim near Tashota, 22 miles west 
of Kowkash, towards the western side of the Keewatin area. In the latter region! 
as much staking has gone on as around the Dodds property. Gold values were 
obtained near Redmond station at mileage 54.3, from a quartz vein on O’Sullivan' 
lake and other places. Mile posts are marked on telegraph poles along the line 
of railway west from Grant, a divisional point. 

Over 1,000 claims have been staked mainly around Tashota, adjacent to the 
Dodds discovery, and in the vicinity of the railway between Kowkash and Tashota 
stations. Nearly 500 claims were recorded at the Port Arthur office up to November 
1ith, 1915. At the end of October there were about 100 prospectors still in the 
area. 


Topography 


The country has an average elevation of about 1,000 feet above sea level with 
no great variations in level. There is not a difference of more than about 150 feet 
between the highest hills and lowest valleys. The most prominent hill seen lies 
about four miles southwest of O’Sullivan lake. 

The continental divide, separating the waters of the great lakes from those 
of Hudson bay, runs in a tortuous course through the region; but nowhere is it 
conspicuous as a ridge. A large swamp with streams emerging from either side 
often forms the watershed. A boss of red granite, three miles wide occurs at the 
divide, altitude 1,118 feet, at Redmond. ‘Towards the northwest of the sheet is 
Summit lake, a shallow, muddy lake, three miles long by one mile wide, which 
discharges water both ways, the stream flowing northward towards the Albany 
being nearly as large as the southern outlet. The country northeast of the height 
of land is drained largely by the Kawashkagama river, a branch of the Albany. 

The average magnetic declination for the area embraced by Map 25a is about 
one degree west of north. 


Following is a brief resumé of the geology and a description of the several 
gold prospects. 


General Geology 


The Kowkash area presents pre-Cambrian rocks similar to those found else- 
where in northern Ontario. ‘They are dominantly of Keewatin age, with some 
Timiskaming sediments and later intrusions of feldspar porphyry, granite and 
diabase. ‘The younger formations can be separated when the area is mapped in 
detail. ‘The above rocks cover an area of 600 or more square miles, which is 
worthy of further prospecting. Surrounding this region are rocks of Laurentian, 
Keweenawan and Paleozoic age. 


Keewatin 


The Keewatin consists chiefly of massive fine-grained chlorite and hornblende 
rocks which are in places altered to schists, and which have a nearly vertical dip. 
Among these rocks are altered diabase, altered basalt showing pillow or ellipsoidal 
structure, agglomerate and rusty carbonate, so much altered that microscopic 
examinations are unsatisfactory. 
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A considerable amount of Iron formation occurs on the Onaman iron range, 
the location of which is taken from E. 8. Moore’s map. 

Cutting the greenstones and closely associated with the Iron formation are 
narrow dike-like masses and flows of quartz-porphyry or rhyolite. Exposures may 
be seen at many places, chiefly around O’Sullivan lake, Howard falls, Onaman iron 
range and Tashota station. The porphyry contains numerous white quartz pheno- 
erysts, the size of peas, and some feldspar phenocrysts, in a fine-grained, greyish- 
white groundmass. The porphyry also contains some quartz stringers, is schistose 
in places and resembles the quartz porphyry at Porcupine,’ Goodfish lake” and Big 
Duck lake” (north of Schreiber). A sample from the Dodds’ claim which was 
examined microscopically showed large, rounded, angular and broken quartz grains, 
and albite :phenocrysts, partly altered to sericite. The crystalline groundmass con- 
sists of quartz, feldspar, sericite, calcite and a little chlorite. HE. 8S. Moore noted 
tourmaline in the rhyolite-porphyry from near Castor lake. 

On the Kawashkagama river at the last portage into O’Sullivan lake is an 
actinolite rock, below which are numerous serpentine exposures. 


Laurentian ? 


Granite and gneiss, possibly of Laurentian age, are shown on the map, but 
these may include some granites of later age. Much of the gneiss is similar to the 
Laurentian gneiss in other parts of the pre-Cambrian shield. A. W. G. Wilson” 
notes that the acidic schistose rocks in the Summit-Marshall lake region occupy a 
very doubtful position between undoubtedly Keewatin and undoubtedly Laurentian. 


Timiskamian 


Conglomerates and slates apparently similar to the Timiskamian sediments 
in Porcupine and Kirkland lake are found about two miles below Howard falls and 
one chain from the west bank of the Kawashkagama river. They strike north 65° 
east and dip vertically. The pebbles of the conglomerate are rounded and drawn 
out, and consist of chert, quartz-porphyry, amygdaloidal basalt and granite-gneiss. 
The conglomerate is separated on the north by a few feet of drift from a large 
volume of pillow lava. Slates standing vertically can be seen at mileages 50.7, 
51.7, 53.6 and elsewhere in the area. [. S. Moore has mapped a few exposures 
of tuff and conglomerate with the Keewatin. | 


Algoman ? 


Cutting these older rocks are fresh-looking massive granite areas, probably of 
Algoman age. A grey granite can be seen at the water tank at Tashota station, 
which under the microscope shows quartz, albite, microcline and biotite. A large 
boss of red granite three miles wide forms the height of land, altitude 1,118 feet, 
at Redmond. It contains microcline showing the gridiron structure, albite with 
zonal structure, quartz and biotite partly altered to chlorite. Some of the quartz 
porphyries may be of Algoman age, apophyses from the larger granite masses. The 
feldspar porphyries are rare. A narrow dike was noticed cutting the iron forma- 
tion at mileage 56.3 along the railway. 


*See Vol. 24, Pt. III, Ont. Bur. Mines, 1915. 

See Vol. 23, Pt. II, Ont. Bur. Mines, 1914. 

See Vol. 24, Pt. 1, Ont: Bur. Mincs, 1915, pp. 9-13. 

“Geology of Nipigon Basin, Ontario, Memoir No. 1, Geol. Surv. of Can., 1910, p. 50. 
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Keweenawan 


Quartz diabase dikes occur in many parts of the area. Exposures may be seen 
at mileages 50.3, 50.5, and 56.7 west of Grant station. Large exposures of diabase 
and gabbro occur south of Tashota, and also about 300 yards north of the Dodds 
gold find. The only reason for placing these rocks in the Keweenawan is that they 
are similar in every respect to the Keweenawan diabase at Cobalt and in the 
Nipigon region. W. J. Wilson notes that the diabase is common in both the 
granites and schists and does not contain olivine. . 

Large areas of diabase occur around Lake Nipigon.” The occurrence of silver 
associated with the diabase at Silver islet and Silver mountain, 150 miles to the 
southwest, suggests the advisability of prospecting these diabase areas for silver. 


Glacial and Recent 


The region has been heavily glaciated, the ice movement having been from 
the northeast over the height of land in a general south-55°-west direction. 

The area lies near the western edge of the northern Ontario clay belt, which 
has an extent of about 25 million acres, and is covered in places with stratified 


Photo by E. S. Moore. 
Kettle lakes in terminal moraines near Johnson creek, south of Kowkash station. 


clays, sands, gravels and coarse boulders. South of Kowkash station near the rail- 
way are numerous terminal morainic hills which contain many kettle lakes. 
Kowkash station is built on an outwash plain formed from an ice sheet. 


Economic Geology 


At present gold is the chief mineral sought for in the area, but there was con- 
siderable prospecting for iron in earlier years. 


See geological map No. 8A, scale 4 miles to the inch, accompanying Memoir No. 1, 
Geol. Surv. of Can., 1910. 
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Iron 


The iron occurs on the Onaman iron range, which was examined in detail by 
Ii. S. Moore in 1907 and 1908. He found the iron formation to occur in two 
bands, called the northern and southern ranges, the former extending for nine 
miles and the latter three miles in an east and west direction. ‘The formation is 
composed largely of red jasper, often well banded, and magnetite. ‘There are con- 
siderable deposits of these minerals, but they are interbanded with much slate 
and some greywacké. 

Gold 


Quartz veins carrying gold values in parts of the area have been known for 
some time, particularly from the Cross-Summit lake area. A. H. A. Robinson, in 
1900, obtained an assay return of 80 cents per ton from a vein on the west shore of 
Summit lake. Another sample on the Lily river, two miles from Summit lake 
yielded $2.80 of gold per ton.” W. A. Parks reports an assay value of $1 per ton 
in gold from a sample from Cross lake.” In 1900 E. V. Neelands obtained traces 


Photo by E. S. Moore. 
Flaherty’s diamond drill prospecting for iron, Onaman iron range. 


of gold from several samples collected along the Kawashkagama river above Howard 
falls. | 

Dodds’ find in 1915 led to others, particulars of which are given below. The 
prospectors are still busily engaged in the region but enough prospecting has not 
yet been done to prove the prospects. 


Other Minerals 


A boulder of pyrite, about three feet across, was reported from a point about 
two miles northwest of Paska station. 


* Survey and Exploration of Northern Ontario, Dept. of Crown Lands, Ont., 1900, p. 165. 
*® Geology and Natural Resources of the Northeastern Nipigon District, Geol. Surv. of 
Can., M.S. Report, 1902, p. 60. 
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A few specks of native copper were seen in quartz veins near the Tashota 
gravel pit. 
No silver was present in the several samples which were assayed. 


Other Resources 


\ 

The trees are mostly second growth and consist of small spruce, poplar, balm 
of gilead, pine, birch and cedar, along the rivers occasionally attaining a diameter 
of two feet. On the whole, these are suitable for pulpwood and locally for ties, 
posts and small timber. Large areas have been recently burned. The east 
boundary of the Nipigon forest reserve, which is not surveyed, is approximately 
shown on the map. 


Small tracts of the country are suitable for agricultural purposes. 


Photo by W. J. Wilson. 
Speckled trout 16” to 20” long; Albany river waters, Kowkash region. 


Whitefish, pickerel, pike, suckers and brook trout are plentiful in these waters. 
The rapids on the Kawashkagama river and the numerous brooks entering the 
river are famed for their speckled trout, some of which are two feet in length. 

Many small undeveloped water powers occur on the rivers. Howard falls on 
the Kawashkagama river would make an excellent water power. The 19-foot fall 
here is caused by a hornblende-chlorite ridge through which the river cuts, making 
a narrow canyon-like gorge fourteen chains long. W. J. Wilson notes that the 
gorge is from twenty to thirty fect deep, and the water descends in steps and slides 
varying from one to five feet. 
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Description of Gold Claims 
The main properties visited are described as follows: 


Dodds 


The original gold find which caused the rush to the area was made on the 
Dodds’ claim, T.B. 2424, about three-quarters of a mile east of Howard falls, on 
the Kawashkagama river. The quartz vein strikes 10° south of east and dips 75° 
to the north, thus conforming in strike and dip with the country rock. On the 
surface, the vein which is one to five inches wide, averages three inches in width. 
The quartz is somewhat glassy in appearance and largely free from sulphides. An 
abundance of free gold occurred for four or five feet along the hanging wall part 
of the vein. On the north side of the vein is a rusty schist -band, six inches wide 


Photo by W. J. Wilson. 
Howard falls, Kawashkagama (Kowkash) river. 


which is heavily impregnated with iron pyrites. The wall rock is pillow lava 
(meta-basalt) altered in places to schist. Numerous quartz porphyry dikes up to 
thirty feet wide occur on the claim. 

The claim was optioned by T. B. Caldwell, of Lanark, Ontario, and. Messrs. 
Fraser and Orn. On October 23rd the vein had been stripped for 100 feet, exposing 
two specks of gold towards the western end, and a 14-foot pit had been sunk. In 
sinking, the showing of free gold disappeared in a few feet. At the bottom of 
the shaft the vein is two inches wide with a foot of pyritous schist on the foot wall, 
but no gold was visible. A channel sample across twelve inches of the pyritous 
schist from the bottom of the shaft gave an assay $2 in gold. Work was sus- 
pended early in November. It is reported that arrangements have been made to 
sink a 150-fcot shaft. 
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Richardson—Loudon— Ogilvie 


During the first week in October, 1915, gold was found on Claim T.B. 2599, 
near the first rapids on the IXawashkagama river below the junction of Johnson 
ereek. The quartz vein is narrow, averaging about two inches in width over a 
length of 200 feet. The vein strikes south 85° east and dips about 70° to the 
south. The rock is IXeewatin pillow lava, and near the vein is a biotite granite 
dike 6 feet wide. Coarse gold could be seen in 6 or 7 places along the vein, and 
pyrite is also present. Rock outcrops in this vicinity are scarce, but further trench- 
ing may reveal larger auriferous quartz veins. 


Dawson 


About two miles northwest of the Richardson claim across sand plains and 
intervening swamps is the Dawson claim, T.B. 2620, where gold was reported to 
have been found about October 22nd, 1915. The quartz vein strikes north and 
south for 400 feet and dips about 60° to the east. The vein is lenticular and will 
average about one foot in width. Chalcopyrite, pyrite and chaleocite are dis- 
seminated throughout the rusty quartz. ‘The country rock is a massive, green, 
altered IXeewatin diabase. 


Devanney 


On account of obtaining visible gold and high assays from the Devanney claim, 
near Tashota, 22 miles west of ICowkash station, as much staking has gone on 
around ‘Tashota as around the Dodds’ property. 

The Devanney claim, T.B. 2650, les about one and a quarter miles north of 
Tashota station on the northwest shore of Tashota lake. The vein strikes south 
60° east and dips from 50° to 70° to the southwest. The vein is lenticular 
varying from a few inches up to four feet in width, and having an average width 
of a foot or more. It can be traced intermittently for about 600 feet. The quartz 
is milky, in places rusty, and contains a little fine gold, a telluride in considerable 
amount, also pyrite and pyrrhotite. A polished surface of the ore shows that 
there are probably three tellurides present. Three pieces of quartz containing a 
small amount of the tellurium mineral gave $27.60 in gold to the ton. The wall 
rock is a Keewatin greenstone consisting of chlorite, calcite and quartz. Quartz 
porphyry dikes occur on the claim and in the vicinity. The little trenching that 
has been done shows the prospect to be an interesting one. 


McFarlane-Manion 


At mileage 54.3 west of Grant, or four miles east of Redmond on the north 
side of the track on claim T.B. 2722, is a quartz-calcite vein, two to ten feet wide 
in a Keewatin greenstone which is said to extend across several claims in an east- 
west direction. Mr. McFarlane has sunk a pit 11 feet deep on the vein where it 
strikes south 70° east and dips 70° to the north. A one-half inch vein of galena 
occurs near the foot wall. Chipped samples for assay taken in three sections with 
a moil and hammer across the vein at the bottom of the pit gave as follows: 

No. 1. 11% ft. hanging wall part of vein, gold none; silver none. 

No. 2. 314 ft. centre of vein, gold $1.20; silver none. 

No. 3. 14% in. foot wall part of vein, containing galena, gold $6.00; silver 
none. 


Conclusions 


The JCowkash area, comprising 600 or more square miles, is similar geolo- 
gically to other northern Ontario Keewatin areas, for instance, Porcupine. In 
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these schistose rocks quartz veins are plentiful. Gold, at this early stage, is known 
to be widely distributed. The Dodds vein contained a small rich pocket of ore, 
and the Devanney vein carries a telluride in addition to gold. KEnough work has 
not been done to prove that the gold occurs in paying quantities. Prospecting is 
somewhat difficult in places on account of the heavy overburden, while other parts 
are rocky and burned. The transportation facilities are excellent on account of 
the railway and splendid waterways. The area is worthy of thorough prospecting, 
which it undoubtedly will receive during the coming summer. Besides gold, the 
prospector should be on the lookout for iron ore and pyrite. 

In concluding, the writer wishes to express his thanks to W. R. Rogers, topo- 
grapher, and P. A. Jackson, for the preparation and production of the map. 

The assays were made by W. K. McNeill and T. E. Rothwell of the Provincial 
Assay Office. 


End of Part IJ. 
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Peterson Lake Silver Cobalt Mining 
Co., Ltd. See also Mercer Silver 
Mines, Ltd. 
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Petroleum. See Oil. 
Petrolia oil field. 
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Pig iron. See Iron. 
Pillow lava flows. 
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Porcupine Crown Mines, Ltd. 
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Portland cement. See Cement. 
Port Rowan Natural Gas Co., Ltd. .... 38 
Portsmouth. 
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Operitions#at,..19 1) phoneme 102 
Premier-Langmuir Mines, Ltd. 
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Provincial Assay Office. 
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LEAD AND ZINC DEPOSITS IN ONTARIO 


AND IN 


EASTERN CANADA 


By W. L. UGLOW 


INTRODUCTION 


During the period from October, 1914, to July, 1915, the writer was employed 
by private interests in making a study of the deposits of zinc and lead minerals, 
from the point of view of their economic value, that occur in the general region 
lying between Quebec city on the east and Sudbury on the west. On account of 
the nature of the work, the details and results of the exploration have been, until 
the time of publication of this report, private property. Recently, however, the 
unusual developments in the zinc and lead markets, due to military and other 
similar requirements, have caused at least a temporary abandonment of the work. 
Considerable information had been collected by the writer during that period, 
both as a result of field examinations and from an extended perusal of the litera- 
ture; and acting upon the suggestion of the Provincial Geologist, the writer 
obtained permission to embody portions of the data in a report to the Bureau 
of Mines, for the benefit of the general and mining public. The report is prepared 
in the hope that it may stimulate prospecting and development, and that it may 
direct attention to those types of deposits which appear to give promise of 
developing into bodies of commercial importance. 


AREA COVERED AND NATURE OF WORK 


Field examination of mineral properties was limited to those that occur west 
of Quebec city and east of the western end of the Sudbury basin. Within this 
area, special attention was given to occurrences in the southeastern part of Ontario, 
that is, south of the Ottawa and French rivers. Geological literature was closely 
searched for descriptions of these and all other Ontario and Quebec deposits, and 
a great deal of valuable information was obtained from some of the earliest of the 
publications of the Geological Survey of Canada. As a general rule deposits 
located more than seven or eight miles from transportation were not examined by 
the writer, except in cases where descriptions and reported assays suggested that 
the deposits were of more than average value. | 


CLASSIFICATION AND DESCRIPTION OF DEPOSITS 


Various well-marked types of zinc and lead deposits occur in eastern Canada. 
For the purpose of description and comparison, a classification of these deposits 
is here attempted, based on the same general principles as those adopted by Dr. 
Waldemar Lindgren in his work on “ Mineral Deposits.” In many cases, com- 
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plete descriptions of the deposits are lacking, and places have been assigned to 
them in the classification based entirely on inferences drawn from the nature of 
the associated ore and gangue minerals. 
The chief divisions of the classification used in this report are as follows: 


1. Origin probably dependent on igneous after-action. 


A. High-temperature deposits. 
B. Intermediate-temperature deposits. 


2. Origin probably imdependent of rgneous after-action. Low-temperature 
deposits. 


A. Calcite-barite-fluorite-galena veins. 
B. Origin of the calcite-barite-fluorite-galena veins. 
C. Gash veins and impregnations in Paleozoic limestones. 


3. Anamorphosed low-temperature deposits. 


A simple genetic classification has been selected for the purposes of this report 
for three chief reasons; first, because the deposits seem to fall naturally into genetic 
groups; second, because a genetic classification has its basis in the conditions of 
origin of the deposits; and third, because in exploration and development work, 
the engineer can follow up the ore bodies to much better advantage if he can form 
an idea of their mode of origin. 

Although a great many of the deposits are of very distinct types, and fall 
definitely into one or other of the chief divisions of the classification, there are 
other deposits which occupy intermediate or transitional positions. For the sake 
of convenience these are discussed under the heading of the division which they 
most closely resemble. Lead and zine deposits are taken up together, that is to 
say, there is no grouping of deposits into those of lead and those of zinc. Minerals 
of both of these metals are found in all the deposits, and this is in accordance with 
the general situation in other parts of the world. Certain deposits of the area 
under discussion have zinc minerals in predominance, others have chiefly lead 
minerals, while a few occurrences have intimate mixtures of both. Consequently 
confusion would be the result of an attempt to make the metalliferous content of 
the ores anything but a very minor feature of the classification. 


1.—Origin Probably Dependent on Igneous After=action 


In this major division are included those deposits whose mineralogical com- 
position suggests that they have originated from hot ascending solutions which 
were charged to a greater or less degree with materials usually conceived to have 
been derived from igneous emanations. Where such deposits have been thoroughly 
studied in other districts, it has generally been found that they occur in or near 
igneous rock, which was probably the source of the emanations. In the Eastern 
Canada area, however, sufficient detailed geological work has not been done in con- 
nection with the various deposits to warrant the statement that the ore and asso- 
ciated minerals are definitely due to magmatic or meteoric causes. In most 
cases, the association of minerals, rather than the areal geology, is the criterion 
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used in establishing the place of a deposit in the genetic classification. Several 
of the deposits which are included under the heading (1B) are placed there, 
because the form of the deposit and its mineralogical composition are very similar 
to those of certain western deposits whose geology and genetic relations to intrusives 
have been very carefully worked out. 

In this chief division there are two fairly well-defined groups of deposits. 


A.—HIGH-TEMPERATURE DEPOSITS 


This group includes deposits of deep-seated origin, both veins and replace- 
ments, the latter possibly of contact metasomatic nature. ‘The temperature, at 
the time of their formation, was, according to Dr. Lindgren, probably between 
300°C. and 800°C., but in most cases below 575°C.; the pressure was very high. 
These conditions are indicated by the presence of such minerals as pyrrhotite, 
garnets, pyroxenes, epidote, biotite, and lime-alumina silicates generally. According 
to E. T. Allen* pyrrhotite can be readily formed by the decomposition of pyrite 
in hydrogen sulphide at temperatures above 575°C. The higher the temperature 
is carried, the more sulphur is lost, and a product formed at high temperatures, 
say 800° to 1,100°C., takes up more sulphur when heated in hydrogen sulphide 
below that temperature. In the neighbourhood of contact intrusive masses, where 
the sulphides of iron occur, pyrrhotite is found close to the contact where the tem- 
perature was highest, and pyrite in the colder zones. It is commonly held by 
geologists that in nature pyrrhotite was formed from the same solution as silicates 
like olivine and augite. Garnets, diopside, and other lime-alumina silicates are high- 
temperature minerals* and are found in nature commonly around intrusive con- 
tacts or in vein deposits of high-temperature origin. A complexity of mineral 
composition frequently characterizes these deposits; and intimate mixtures of the 
ore and gangue minerals, and of sulphides with oxides, is considered a fairly safe 
criterion of high-temperature origin. 


(1) Notre-Dame-des-Anges, Portneuf county, Que—(Zinc). 


(a) Location: The deposits, which are two in number, occur at distances of 
two and four miles south of Notre-Dame-des-Anges station on the Canadian 
Northern Quebec railway, in the township of Montauban, county of Portneuf, 
Quebec, and about forty-five miles west of Quebec city. 

The more important deposit is at a distance of four miles from the village, 
and occurs in lots 37 to 46, range I of Montauban township. The other deposit 
is located about two miles from the village, and occurs in lots 6, 7, 8, of range IV 
of the same township. 


(6) Ownership: The first-named deposit was opened up by Pierre Tetreault, 
of Montreal, who recently leased 1,000 feet along the outcrop of his vein to the 
Weedon Mining Co., of Sherbrooke, Quebec. North of the Tetreault line, the 
Laurentide Company had, at the time of the writer’s examination in November, 
1914, explored the continuation of the deposit for a distance of about 2,300 feet. 


—-- ——_-——__ 4 


*E. T. Allen: ‘‘ Studies in Ore Deposition, with Special Reference to the Sulphides 
of Iron,’’? Wash. Acad. Sci., Jour., Vol. I, No. 6, pp. 170-177, Oct., 1911. 
* A. Harker: ‘‘ The Natural History of Igneous Rocks,’’ p. 283. 
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The deposit located in range IV, lots 6, 7, 8 was also controlled by the Laurentide 
Company. 


(c) Geology: The deposits occur within the area of the pre-Cambrian shield. 
The country rocks consist of a series of interbedded white quartzites, micaceous 
quartzites, gneisses of probable sedimentary origin, calcareous schists, with less 
extensive beds of white crystalline limestone. ‘This series of thinly and thickly 
bedded sediments strikes from N. 20° E. to N. 30° E., magnetic, and dips from 
15° to 40° 8.E. In the immediate neighbourhood of the deposits, rock exposures 
are not abundant. Intrusive igneous rocks were not seen, although T. C. Denis, 
Superintendent of Mines for the Province of Quebec, states* that pyroxenite 
intrudes the gneisses and hmestones. The sedimentary series is remarkably 
uniform in strike, but changes in dip are frequent, due to minor folding within 
the less competent layers. 


(d) Ore minerals: The chief ore minerals are ferriferous zinc blende, of 
which a pure specimen might assay from 50 to 55 per cent. zinc. ‘This mineral 
occurs sometimes in large cleavable grains, comparatively free from other minerals; 
but the usual occurrence is an association, often very intimate, of the ferriferous 
blende with smaller amounts of galena, pyrite, pyrrhotite and chalcopyrite. In the 
leaner portions of the ore body, pyrite and pyrrhotite are more conspicuous. The 
ore was said to show good values in gold and silver, although assays were unob- 
tainable at the time. 


(e) Gangue minerals: The chief gangue consists of the country rock, which 
is largely quartzite. Quite abundant, however, are garnets, biotite, diopside, amphi- 
bole and quartz. ‘The presence of lhme-alumina silicates in intimate association 
with the ore minerals is good evidence of high-temperature origin. 


(f) Occurrence of the ore: In each of the two deposits mentioned, the ore 
occurs in two well-defined zones, each parallel to the strike of the sedimentary 
series. Within these series, the ore is found as fillings of gash veins and impregna- 
tions in a micaceous quartzite member, and to a less extent as impregnations in 
crystalline limestone. 

The mineralized zones vary from a few inches to at least forty feet in thick- 
ness. They follow definite horizons in the sediments, both along the strike and 
down the dip. The typical occurrence seems to be as fillings of gash fissures, pro- 
duced by the folding and shearing of the beds. The following sketch (Fig. 1) 
shows in plan and vertical cross-section the habit of the gash veins. As far as 
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Fig 1—Sketch showing occurrence of ore (in solid black) at Notre-Dame-des-Anges. 


* Report on the Mining Operations of the Province of Quebec, 1912, p. 29. 
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could be determined at the time of the writer’s examination, these veins, especially 
the smaller ones, followed down the footwall of the micaceous quartzite for a 
certain distance, and then flattened off towards the hanging wall. By the con- 
tinuation of a shaft down the footwall, other veins would be encountered, which 
would also flatten off towards the hanging wall. ‘This occurrence was specially 
noticeable at one of the shafts of the Laurentide Company, where several of these 
small veins had been intersected in this manner. 

The Tetreault Company had sunk inchned shafts on two very promising out- 
crops. In one of these the ore was thirty-six feet in width and was practically 
solid. The shafts were in the neighbourhood of 100 feet in depth, and were still 
in the same ore vein or lens. It is presumed that these bodies or lenses of ore 
were simply fillings of large gash fissures, similar to those found on the Lauren- 
tide property. A great many of these gash veins are bounded by a distinctly 
marked micaceous gouge, which varies in thickness with that of the vein. In other 
eases the ore is firmly “frozen” to the wall. This gouge does not necessarily 
mark the wall of the ore body, for impregnations of the ore minerals occur through- 
out the country rock, outside of the veins, but within the general ore horizon. 

Along the strike of the mineralized zone, the ore is seen to occur intermittently. 
Bodies of high-grade ore were uncovered at the surface at two or three points, but 
these lensed out along the strike. This is good evidence that the same situation 
will occur as the ore is followed down the dip. Between the outcrops of high- 
grade ore, the ore horizon is usually quite lean, in places showing only a shght 
dissemination of the ore minerals, and in other places a few narrow gash veins. 

The ore occurs throughout the mineralized zones in two types: first, a coarse- 
grained, cleavable type within the larger veins, which consists very largely of 
ferriferous blende with only minor amounts of the other metallic minerals. This 
affords a very desirable product, and one that assays upwards of 50 per cent. in 
zinc. ‘The second and more common type is known as the complex ore, and con- 
sists of a very intimate and somewhat fine-grained mixture of ferriferous blende, 
galena and pyrite with minor amounts of chalcopyrite and pyrrhotite. With this 
type the gangue minerals are usually rather abundantly associated. Pink garnets, 
biotite and quartz may very commonly be seen embedded in a solid mixture of the 
metallic minerals. 

(7) Genesis of the ore: From the presence of pyrrhotite, garnet and biotite, 
in intimate association with the ore minerals, from the gold and silver values in 
the ore, and from the nature of the intimate mixtures of metallic minerals, it is 
suggested that the deposit is of high-temperature origin, and was formed at great 
depths under conditions similar to those of contact metasomatism. ‘There is 
nothing that would indicate a change of values with moderate depth. 


(2) Calumet Island, Ottawa River, Que.—(Zinc-Lead) 

(a) Location: Calumet island is formed by two channels of the Ottawa river 
and is situated some fifty miles above the city of Ottawa. The chief deposits occur 
near the southern end of the island in lots 3 to 12, range IV. The nearest railway 
station is Campbell Bay on the Ottawa-Waltham line of the Canadian Pacific 
railway. 

(b) Ownership and history: 


Some mining was carried on in the island in the early nineties, when several tons of 
ores were extracted on lots) 10 and 11, range IV. . . . In 1897 and 1898, the Grand 
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Calumet Mining Company went on with the work, and several hundred tons of ore, mined 
from lots 9 and 10, range IV, were shipped to Belgium. In 1907 some exploratory work 
was carried on by a United States syndicate. The option, however, was not exercised.* 


In 1910 the Calumet Metals Company was formed, and work since that time 
has been confined to surface development, prospecting, and to the extension of the 
old workings in the Bowie and Lawn shafts. In 1912, a concentrating mill to treat 
150 tons per twenty-four hours had been installed, but was not operated steadily. 
The mill is equipped with jaw crushers, coarse rolls, screens, fine rolls, jigs, 
Huntingdon mill, Wilfley and Overstrom tables.’ 


At the time of the writer’s examination of the property, it was closed down 
and the shafts were full of water. -The chief owner at the time was Mrs. Reeder 
of New York, and there seemed to be but shght chance of the owners again opening 
it up, or of any other company gaining control either by purchase or lease. 


(c) Geology: In the immediate vicinity of the deposits, the rocks consist 
of an interbedded series of sericitic quartzites, micaceous gneisses of probable 
sedimentary origin, and crystalline limestones, striking in a northwest-southeast 
direction, and dipping usually at various angles towards the northeast. The rocks 
resemble very closely those at Notre-Dame-des-Anges, Quebec, but they are con- 
siderably more deformed and schistose. Minor folding and faulting were frequently 
noticed. Within a few miles of the mine, large areas of crystalline limestone were 
seen, intruded by granite and gabbro. 


(d) Ore minerals: These are also very similar to those found at Notre-Dame- 
des-Anges. In certain parts of the property, chiefly towards the southeast, the 
chief ore mineral is ferriferous:blende. ‘Towards the northwest end, argentiferous 
galena is reported to have been quite abundant. The typical ore, however, con- 
sists of a rather intimate mixture of these two minerals, and is usually considerably 
more fine-grained than the mixed ores at Notre-Dame-des-Anges. Native silver 
was occasionally found. Pyrite, chalcopyrite, magnetite and pyrrhotite, the pyrite 
sometimes in considerable amount, are associated with the ore minerals. 


(e) Gangue minerals: The chief gangue consists of the country rock—quart- 


zite, sericite schist, micaceous gneiss, with plentiful amounts of quartz, calcite 
and hme-alumina silicates. 


(f) Occurrence of the ore: The ore occurs as a series of lenticular deposits 
of the gash-vein type within the quartzite and gneiss, and also less noticeably as 
impregnations in these rocks as well as in the crystalline limestones. ‘Two zones of 
mineralization occur. Each is parallel to the strike of the rocks, and separated from 
the other by only a few hundred feet. The walls of the individual lenses do not seem 
to be very well defined, as in the case of the Notre-Dame-des-Anges deposits, and 
ore minerals are irregularly disseminated in small bunches here and there through 
the rocks in the general ore horizon. The mineralization along the strike appears 
to be decidedly intermittent, and mineralized portions are separated from each 
other by barren stretches. Underground development has shown that in vertical 
section the individual lenses come in and pinch out exactly as they do along the 
strike in a horizontal section. 


— - — —_ ———_4 


*Mining Operations in the Province of Quebec, 1911, pp. 27-28; Idem, 1912, p. 29. 
*Geol. Sur. of Can., Ann. Rept., N.S., Vol. XV, 1902-3, p. 243 S. 
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Six shafts have been opened up on the property, and the greatest width of 
ore body discovered is said to be twenty feet.. The greatest depth attained in the 
development is said to be 120 feet. All of the dumps show the presence of ore 
minerals, and an average assay of them from samples taken in 1911 by C. W. 
Willimott of the Geological Survey gave the following results: 


Silver : 14.50 oz. per ton of 2,000 lb. 
Zine. } ~20.19-> percent, 

MECC eel On telt gone a. 

Gop pemiee -asliiy or ais 


(g) Genesis of the ore: The criteria of origin are much the same in this 
deposit as in the similar one at Notre-Dame-des-Anges. At the Grand Calumet 
property, the presence of lime-alumina silicates, pyrrhotite, and magnetite is 
significant of high-temperature origin, but the absence of garnets, so abundant at 
Notre-Dame-des-Anges, is here quite noticeable. 

(h) Treatment: The intimate association of the galena and zinc blende has 
made the concentration problem a rather difficult one, but modern methods of 
selective leaching and electrolytic precipitation of the zinc from such mixtures 
ought greatly to simplify the treatment. 


Other deposits of a similar nature have been reported from this general 
locality, but they were not investigated by the writer. 


(3) Zenith Zine Mine, Rossport, Ont. 


(a) Location: The Zenith mine consists of location 30T'., which has an area 
of 160 acres, and is situated 13 miles north of the transcontinental line of the 
Canadian Pacific railway, near Rossport on the north shore of lake Superior. The 
road to the mine leaves the railway five miles east of Rossport, at a point where 
a siding known as “ Zine Siding” has been constructed for the shipment of ore. 
Winston flag station 114 miles east of the siding, is the nearest point where the 
regular train stops. The road to the mine is only a winter road as thirteen small 
lakes are crossed.’ 


(b) Ownership: The mine is owned by the Grand Calumet Mining Company, 
Limited, of Ottawa: President, W. J. Poupore.’ 


(e) Geology: The deposits seem to consist of more or less irregular bodies of sphalerite 
in the hornblendie and dioritie Huronian rocks of the vicinity." 


(2d) Occurrence of the Ore: The ore exposures consist of one on the top of a hill on 
the one side, and another near the base on the other side, near the shore of a little lake. 
The hill is about seventy-five feet in height above the lake level. At neither point had the 
limit of the ore been shown in any direction, and therefore such features as the strike, dip 
and thickness could not definitely be determined. At the lower workings a surface of solid 
ore had been exposed, measuring about 20 feet x 15 feet, a smaller exposure about 90 feet 
to the southeast of this measuring 10 feet x 10 feet. Easterly from the main stripping 
about 30 feet, outcroppings seem to show the existence of a small vein about six inches 
thick striking about N.E., dipping 45° N.W., and a small parallel vein shows about 
15 feet further west again. The upper workings are some 500 feet north of these. At the 
time of the visit above mentioned (1884) a surface of solid blende about 15 feet x 20 feet 
had been exposed by stripping. The formation strikes about W.N.W. and dips northerly 
about 50°. In an easterly direction from the exposure the ore if continuous must underlie 
a capping of country rock. Although no final opinion could be formed at that time and under 


“Qnt. bur. Mines, Vol. LX, 1900, p--86.- “Geol! Sur. Can., Ann. -Rept., N.S., Vol. XV, 
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the conditions then existent, the impression was formed, from the features presented on the 
ground, and from the minute structure of some of the ore, that it probably exists as masses 
coinciding with the foliation of the country rock, and would thus follow it in all its 
flexures. If this be the case, one would expect in the sharper bends to find large irregular 
masses of ore connecting with thinner sheets in the less folded portions. This supposition 
would explain the peculiar features of the ore surfaces above mentioned, especially the 
upper ore, where it would appear as if the prospectors had uncovered one of these bends 
from above by stripping off the overlying rock representing the upper portion of a fold.’ 


In the open cut, a large body of zine blende was struck and stoped up 15 feet to the 
surface, in places four and five feet wide, but of very irregular shape, and without any 
visible continuous walls. At 12 feet in the tunnel another band of solid blende a foot wide 
runs down into the floor, and at 30 feet beyond this is a third body, 15 inches wide at first 
but pinching out in ten feet at the base. Besides these three main strikes, many other 
intermediate stringers and veins from a fraction to ten inches wide were passed, all having 
approximately the same strike of north and south and dip of about 25° east, into the hill, 
which bearings coincide with those of the outcropping of the large vein at the surface above. 
The country rock, as seen in the tunnel, has been disturbed and broken up along two 
directions, giving it a ‘‘ blocky ’’ appearance, the main movement having been sufficient to 
produce schistose areas in widths from streaks up to several feet, striking north and south 
with dip 25° east, which directions are the same as those of the ore bodies. In fact it is in 
this schist, altered in places from the coarse green trap rock to a soft gouge, that most of 
the veins have been found.® 


(e) Nature of the Ore: The blende is dark coloured and the associated minerals noticed 
were copper and iron pyrites and here and there a little dendritic native copper, also a white 
incrustation on the weathered surface, probably sulphate of zine from oxidation of the ore." 


Grains of zine blende occur imbedded in the massive trap, having no connection with 
the main deposits; frequently also masses of the sulphides, pyrites, pyrrhotite and chal- 
copyrite are exposed in the seams, both separate from and contiguous to the blende. The 
massive zine blende in the tunnel workings contains small grains of pyrites and pyrrhotite 
disseminated uniformly throughout it, forming but a small percentage of the whole yet in 
considerably greater quantity than is found in the very coarse blende at the old surface 
stope.® 


A specimen of the ore from this place supplied to the chemical branch of the Survey by 
Dr. R. Bell gave 54.26 per cent. of metallic zine. The average of the ore shipped, however, -is 
said to have run about 45 per cent." 


(f) Development: Although the existence of ore at this place was known more than 
twenty years ago, owing to its inaccessibility it was not worked until the winter of 1898-99. 
Operations were then continued on and off for a year or two, but the mine is now idle. The 
total amount of ore shipped as per returns received at this office, was 1,065 short tons. The 
latest description of the progress made at the time is given in the report of the Ontario 
Government Inspector of Mines as follows:—To Feb. 21, 1900, three shafts had been sunk; 
No. 1, 35 feet deep; No. 2,.40 feet deep; No. 3, 12 feet deep. A small open cut had also 
been made, from which about 100 tons of ore had been taken. All the shipments were 
made in the winter by hauling the ore over the ice on the lakes and on the connecting 
stretches of road which had been eut out for the purpose. Freighting from the mine to the 
railroad is said to have cost about $2.00 per ton.? 


Speaking of his visit to this place on Feb. 14, 1901, the Mining Inspector 
describes the condition of things as follows :— 

Mining operations since a year ago have been confined to driving a tunnel into the hill 
in which the zine blende deposits occur, starting on the level of the small lake at the foot at a 
point between the old shafts, about 100 feet north of No. 1 and 500 feet south of No. 2, 
and beneath the old open stope in the brow of the bluff. The length to date is 75 feet, 
including 18 feet of open cut at the mouth, and in its course of about northeast, the tunnel 
is intended to cross-cut to the main veins found on the surface as well as to explore the 
country rock.® 

(7) Genesis of the ore: Although the above descriptions from the point of 
view of genesis are not very satisfactory, it seems reasonable to conclude that the 


deposit, from its occurrence in close association with igneous rocks, from the 
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association of pyrrhotite with the ore mineral, and from the dissemination of 
grains of sphalerite throughout the massive trap, belongs to this main division, 
and was formed under conditions of high temperature and pressure as a more or 
less direct result of igneous emanations. 


(4) Gesie Zinc Mine, Ont. 


Little information beyond what is contained in the following quotation cou!d 
be found with regard to the property. It is placed in this division on account of 
its supposed similarity to the Zenith mine :— 


The Gesie mine is about two miles south of the Zenith, on the same road. There are ten 
locations, aggregating 400 acres. The owners are W. A. Johnson, C. Palmer and J. Hare 
of Toronto, who are forming a stock company to take the property over. . . . I visited 
the property on Feb. 22, and found operations in progress on location ES 79. <A test shaft 
with a dip of 50° or 60° north had been sunk 23 feet on the vein and was being continued. 
The formation is trap; the vein is said to be traceable over several locations, with a strike 
of east and west. At the surface of the pit there is very little mineralization; in fact the 
vein appears to consist of only a sheared zone of country rock. But at the bottom of the 
shaft zine blende is making its appearance in promising quantities.® 


(5) Faribault Brook Zinc Prospect, Inverness county, C.B. 


The following description is given by F. H. Mason, Analyst, of Halifax, N.S., 
and is quoted in the Annual Report of the Geological Survey of Canada, Volume 
XV, N.S., 1906, page 242 8 :— 


The only deposit of zine blende that has any economic possibilities that I know of in 
Nova Scotia, is that owned by the Cheticamp Gold Mining Company situated at Faribault 
brook, a branch of the Cheticamp river, Inverness county, C.B. It occurs in a bed of sericite 
schist some 20 feet in thickness and is associated with pyrrhotite, mispickel and galena. The 
mineral occurs in bands through the schist, and is in places quite massive. I have seen lenses 
over two feet in thickness. A slope 45 feet deep has been sunk upon it. I have found that 
by crushing to about 144-mesh and roasting prior to concentration a fairly clean galena and 
blende concentrate may be obtained. 


Genesis of the ore: The association of the sphalerite with pyrrhotite and mis- 
pickel suggests a high-temperature origin for the deposit. 


(6) St. Francis, Beauce county, Que.—(Silver-lead-zinc) 


A vein which occurs at the rapids of the Chaudiére in St. Francis, Beauce county, 
contains, in a gangue of quartz, argentiferous galena, blende, mispickel, besides cubic and 
magnetic pyrites, with minute grains of native gold. A portion of galena from the assorted 
and washed ore, which still retained an admixture of blende and pyrites, gave by assay 
sixty-nine per cent. of lead, and thirty-two ounces of silver to the ton of 2,240 pounds of 
ore.” 


(7) Ruel Zine Prospect, Marshay township, near Ruel, Ont. 


(a) Location: This property is situated four miles southwest of Felix, on 
the Canadian Northern Ontario railway, about fifty-six miles by rail north of 
Sudbury, and about eight miles south of Ruel station. A bush trail from Felix 
leads to the property. 


a et 
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(6) Occurrence and nature of the ore: The country rock is a massive green- 
stone or altered gabbro, associated with a lean greenish carbonate phase of the 
iron formation. The latter strikes about east and west. The ore is a very fine- 
grained intimate mixture of galena and sphalerite, occurring in at least two zones 
parallel to the strike of the country rock. Pyrrhotite occurs in places, as well as 
pyrite and traces of chalcopyrite. The ore minerals seem to be of the nature of 
an impregnation in the greenstone and the iron formation. The galena occurs 
generally in very narrow vein-like stringers cutting through the blende. The ore 
is not usually clean, but contains bunches of barren rock scattered through it. It 
is reported that pyrrhotite was the original discovery, and that on sinking, zinc 
blende was encountered. The bottom of the shaft is reported to be in high-grade 
sphalerite. 


(c) Extent and development: A shaft reported to be sixty feet deep, but full 
of water at the time of the writer’s examination, and six surface trenches, con- 
stitute the total development on the property. ‘Traces of the ore may be seen in a 
general east-west direction across three claims, but continuous development has 
not proved more than about 250 feet of ore deposit. 


(8) Sahkatawichtah * Lake Deposit—(Lead) 


Fine-grained galena ore has been recently found in drilling operations in an 
iron formation belt south of lake Sahkatawichtah in the Sudbury district, Ontario. 
The location is about ten miles south of the Canadian Northern Ontario railway 
and about twenty-nine miles south of Flying Post. Details of the occurrence are 
lacking, but it is suggested that it may be of the same type as the Ruel deposit 
discussed above. 


B.—INTERMEDIATE-TEMPERATURE DEPOSITS 


This group is intended to include a variety of deposits which are believed 
to have originated at considerable depth below the surface. They occupy in some 
respects a transitional position between the deposits of high-temperature origin 
and those believed to have been formed rather near the surface. In their 
mineralogical composition the direct effect of igneous emanations is usually very 
inconspicuous, but a group of minerals is found in their make-up that is very 
suggestive of a derivation from hot ascending solutions, which may have obtained 
part of their load in some manner from contact with heated igneous rocks. 

As mentioned on page 3, many of the deposits herewith described are placed 
in this group because of their resemblance in structure and composition to well- 
known deposits of western United States and Canada, whose genetic relations to 
igneous action have been quite thoroughly worked out. 

The chief metallic minerals occurring in deposits of this nature are sphalerite, 
galena, pyrite, chalcopyrite and tetrahedrite. The ores usually carry recover- 
able values in silver and gold. The predominating gangue mineral is quartz, but 
carbonates are also common, such as calcite and dolomite. The deposits are 
marked by the absence of such minerals as pyrrhotite, magnetite, specularite, 
biotite, pyroxene, garnet and other hme-alumina silicates. 
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The deposits normally fill rather well-marked fractures, indicating that they 
were formed within the zone of fracture. According to Dr. Lindgren, the tem- 
perature of formation of this division of deposits ranged from 150° to 300°C. 

Certain deposits are described under this heading which resemble in some 
respects the low-temperature deposits of the succeeding division, and in other 
respects those of the intermediate-temperature group. On account of the fact that 
the so-called low-temperature deposits discussed in this paper seem to form a well- 
marked hthological and morphological group, these deposits of transitional type 
are discussed at the present stage in the classification. 


(1) Barrie Township, Frontenac County, Ont.—(Argentiferous galena) 


(a) Location: Several openings have been made on both sides of the road 
from Myer Cave to Ardoch, and near the portage to Whitefish lake a short distance 
south of Perry. The chief deposits occur on lots 9 to 12 in concession VIII. 


(0) Geology: The rocks consist of a steeply-dipping series of pre-Cambrian 
sediments striking about N. 50° E., magnetic, and consisting of finely-crystalline, 
bluish, slaty limestone, sheared pseudo-conglomerate, and mica schist. The series 
is intruded in several places by granite, and it is in the general vicinity of the 
intrusives that the ore minerals occur. 


(c) Character of the ore and gangue minerals: The ore minerals consist of 
fine-grained argentiferous galena, pyrite, chalcopyrite and zinc blende. The gangue 
consists chiefly of a mixture of quartz and calcite. 

Several assays of the ore from this place were made in the laboratory of the Geological 
Survey, the percentage [— quantity] of silver, in one case from a sample from lot 12 of 
rather coarsely crystalline galena, being 137.883 ounces to the ton of 2,000 pounds and a 


trace of gold, while a sample from lot 9 of the same range gave 119.583 ounces of silver to 
the ton, but no gold.” 


(d) Occurrence of ore: The ore occurs both as stringers and lenses up to 
five feet thick, running parallel to the strike of the country rock, and also in a 
minor degree as an impregnation in the silicified hmestones. As a general rule, 
both the galena and the quartz are very fine-grained. 


(e) Genesis of the ore: The highly argentiferous nature of the ore, the 
presence of gold values, the fineness of the grain of the galena, and its association 
with quartz, suggest that the deposits were formed by heated solutions which had 
a genetic relation to the intrusive masses in the vicinity. 


(f) Development: Four shallow shafts, full of water at the time of examina- 
tion, are on the properties. Very little ore mineral of any commercial value was 
seen. 


(2) McKinnon Vein, Steeprock Lake, Atikokan, Ont.—(Lead-zinc) 


(a) Location: The deposit is located about ten miles northeast of Atikokan 
station on the Port Arthur-Winnipeg line of the Canadian Northern Ontario 
railway. 


“Geol. Sur. Can., Ann. Rept., N.S., Vol. XIV, Part J, p. 67. 
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(b) Geology: The vein lies within the Archean complex, close to the contact 
of greenstone schists and intrusive granite. No sedimentary rocks are known 
in the immediate vicinity. A dike of diabase seems to form one wall of the deposit. 


(c) Nature of the ore minerals: These consist chiefly of argentiferous galena 
and zine blende, with pyrite and minor amounts of chalcopyrite. 


(d) Nature of the gangue: The ore minerals are associated with a gangue of 
white sugary quartz. 


(e) Occurrence of the ore minerals: The deposit is a quartz vein about ten 
to fifteen feet in width and stripped at the time of examination for a length of 
about 100 feet. The metallic minerals occur disseminated throughout the vein in 
rather fine grains and in places quite abundantly. 


(3) Black River Deposit, north shore of Lake Superior—(Lead) 


At a mining location at the mouth of the Black river, to the north of the Slate islands, 
the Laurentian rocks are seen near their contact with the Huronian schists. Here a vein 
of quartz occurs in the granitic gneiss. It runs nearly east and west, with a breadth of from 
one and a half to five feet, and holds galena and iron pyrites. The latter is more abundant 
near the shore; but about twenty rods beyond, in the hill, the galena predominates. Accord- 
ing to Prof. Hadley, this ore is extremely rich in silver; the lead reduced from it containing 
from two to three per cent. of the precious metal. This galena, according to the same 
authority, contains a trace of selenium.” 


(4) Granite Islet, Black Bay, north shore of Lake Superior—(Lead) 


Veins holding lead ore are found in several localities on the north shore of lake 
Superior. Some of these traverse the granitic gneiss of the Laurentian series, as on Granite 
islet, in Black bay, where a vein of twelve inches in breadth carries a considerable quantity 
of galena in a breccia of fragments of the wall-rock, cemented by drusy crystalline quartz. 
This ore does not appear to contain much silver.” 


(5) Poirier Lake, Timiskaming County, Que—(Lead-znc) 


The following description is given by Dr. J. A. Bancroft in a report to the 
Superintendent of Mines, of the Province of Quebec. The localhty mentioned is 
about 20 miles south of the National Transcontinental railway and about 50 miles 
east of the Ontario boundary. 


About two-thirds of a mile northward from Poirier Jake, a rocky ridge, which in part is 
devoid of trees, rises to an altitude of approximately 100 feet. The ridge extends nearly 
east and west corresponding to the strike, S. 80° E., of the highly schistose rocks of which 
it is composed. The schists are traversed by a series of veins or stringers of quartz, fre- 
quently containing a little calcite and epidote, and occasionally bearing small amounts of 
galena, zine blende, pyrite and a few specks of copper pyrites. Although these veins may 
seem to recur at widely separated intervals along a definite line, they can seldom be traced 
for more than a few feet before they become very narrow and finally disappear. They display 
f{ maximum width of four feet, but can be traced for only a few yards before they terminate. 

A group of mineral claims are situated there, having for their chief centre of attraction 
a vein, four feet wide, containing a considerable percentage of galena, zine blende and pyrite, 
with an occasional particle of copper pyrites in a gangue of calcite and quartz. At the time of 
our visit, Mr. George Richmond, who made the discovery, was engaged with a few men in 
sinking a shaft, which had reached a depth of ten feet. A few feet westward from the 
shaft, the vein pinches out, but stringers of barren quartz occasionally occur in line with its 
projection; several hundred feet westward one of these quartz veins, about eighteen inches 


2% Geology of Canada, 1863, pp. 689-690. 
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wide, contains a little galena and zine blende. For a few yards eastward from the shaft, 
the bed-rock is covered, but upon reappearing at the surface there is no evidence of the 
presence of the vein. 


Striking 8. 80° E. and dipping 87° toward the south, this vein is situated between a 
small dike of fine-grained diorite on the north and actinolite schist on the south. Although 
in part distributed through the gangue of calcite and quartz, the galena, zine blende and 
pyrite occur chiefly along or adjacent to fractures in the gangue. Of the economic minerals 
present, galena is the most abundant, zine blende tends to occur near the walls of the vein, 
and the pyrite, which is present in very subordinate amount, is crystallized in beautiful, small 
pyritohedrons. At the bottom of the shaft the vein was seven inches narrower, pyrite was 
becoming slightly more abundant, and a dike of aplite, three to four inches wide, intersected 
the southern margin of the vein. In thin section under the microscope this aplite is found to 
be almost entirely composed of microcrystalline quartz with epidote of bright yellowish- 
green colour, which apparently has been derived from the alteration of a small amount of 
feldspar. So analogous is this aplite to similar dikes, which are associated with and genetic- 
ally related to the ‘‘ newer diabase ’’ in other districts, that it lends emphasis to a belief 
that the vein owes its origin to the intrusions of quartz-diabase in the district. 


IT was informed that after our departure from the district, the shaft was sunk to a depth 
of forty feet, where there was about eight inches of vein matter in the form of stringers 
running in all directions. 


The body of ore is by no means large enough to even suggest the possibility of its 
being developed into a mine for lead and zine. An assay of an excellent sample taken from 
the shaft at a depth of eight feet, containing small galena, zine blende and pyrite, shows 
the presence of 47 cents per ton in silver and not a trace of gold.¥ 


(6) Elmtree Prospect, Bathurst District, N.B.—(Zinc-lead) 


The following description is given by Dr. G. A. Young in a report to the 
Geological Survey of Canada. 


A vein, principally of zine blende, galena, chalcopyrite, pyrite and country rock, with a 
width of about 6 feet, is exposed in the bed of Elmtree river, about 5 miles from its mouth. 
The vein, with a general direction of about NNW, crosses the river at right angles to its 
course. It is nearly perpendicular, and cuts black slates of the Elmtree formation. On the 
upstream side it has a rather distinct wall, and there the enclosing slates are but little 
altered. ~ On the downstream side the slates are considerably altered (silicified?), penetrated 
by calcite stringers, and partly mineralized, so that the boundary of the vein is not distinct. 


As seen in the bed of the stream, the vein, or, since much altered country rock is present, 
more accurately speaking, the mineralized zone, contains much pyrite and chalcopyrite in 
narrow, discontinuous veins, some of which are 4 inches or more in width. The sulphides 
also occur in scattered grains and small aggregates. 


On the eastern bank of the stream there is a small pit now filled with water. The 
dump is of altered wall rock and ore, and it is noticeable that pyrite is less abundantly 
developed than in the vein as seen in the river bed. The ore consists chiefly of coarsely 
crystalline, dark zine blende, coarse galena, coarse pyrite in grains and aggregates, and a 
relatively small amount of calcite and quartz. The various constituents tend to occur in 
large and small aggregates, often vein-like, interbanded and intermixed with altered country 
rock. The relative amounts of zine blende and galena vary widely, but, in general, the zine 
blende predominates. 


An assay of a sample collected a number of years ago gave a trace of gold, and 7.197 
ounces of silver per ton.” 


(7) Victoria Mine, Garden River, Algoma District, Ont.— (Lead) 


This mine is situated near Garden river and about eight miles north of its mouth. 
The galena occurs in stringers, grains and small bunches in a belt of green schists, 
glossy and cleaving in all directions. 


3 Mining Operations in the Province of Quebec, 1911, pp. 201-203. 
Geol. Sur. Can., Memoir No. 18, 1911, pp. 75-76. 
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The galena is argentiferous, and is often mixed with blende and iron and copper 
-pyrites. Analyses made recently of samples . . . gave the following results: 


(1) (2) 
ELVET An. & wistee tt of cate cake 19.00 oz. 14.5 oz. 
COLA a cnc ote oe ee eree se trace $6.00 
COPPEL sep ee trae pees 5.62 per cent. 2.20 per cent. 
1 eh eRe oe Pan cache ohh 53.2 3 5.72 es 
VAN Ne, Mee ee es DOs e 22.8 oY 


Work on this deposit was commenced in 1875. Shipments were made from 1878 to 1880. 
Two shafts were sunk, one 410 and the other 100 feet, and drifts and cross-cuts driven. 
No work is at present in progress.’® 


(8) Cascade Mine, Garden River, Algoma District, Ont. “ “—(Lead) 


From the descriptions referred to in the footnotes, the Cascade mine seems 
to be on a continuation of the Victoria vein. One shaft was put down to a depth 
of about 200 feet; some cross-cuts were driven, two levels extended about 200 feet, 
and some stoping done. ‘The general character of the vein was about the same as 
that of the neighbouring Victoria mine. 


(9) Wright Mine, Timiskaming County, Que.—(Argentiferous galena) 


(a) Location: 


The most important and interesting ore deposit of the east side of lake Timiskaming 
is the property known as the Wright mine, which comprises the western parts of lots 61, 
62 and 63, range I, Duhamel township, shown on the maps as Blocks A and B. The ore body, 
which is exposed on the water-worn rock surface of the lake shore, was observed by the early 
French explorers, since the location is marked Ance & la Mine on a map of the lakes of 
Canada published in 1744, a print of which appears in Professor Miller’s*® report of 1905.” 


(b) Geology: 

In the vicinity of the mine, the rock is the breccia-conglomerate forming the basal 
member of the Huronian in this district, the pebbles or fragments of which are chiefly of 
granite, diabase or other eruptive rocks, embedded in a greenish, chloritic, slaty matrix, 
which owing to pressure appears to curve around or enfold the inclosed fragments. 

The deposit occurs in a breeciated or shattered belt of the rock, composed of angular 
or subangular fragments, the interstices being filled by galena, with occasionally a small 
quantity of iron pyrites, together with more or less pink “dolomite. Although this zone is 
about eighty feet in breadth and contains a varying quantity of galena throughout, only 
about six feet can be said to earry the mineral in workable quantity, and even this with con- 
siderable admixture of gangue and rocky matter. The rock immediately adjoining and in- 
closing the deposit has a decidedly porphyritic appearance, crystals and fragments of white 
feldspar and grains of transparent quartz being embedded in a fine-grained greenish 
matrix.”. 


(c) Character of the Ore: 


A number of assays of the ore from this mine have been made, both in this department 
and by private assayers. The galena entirely free from gangue, is found to yield from 
3 to 26 ounces of silver to the ton, with about 18 ounces as a mean value. It is also found 
to have a lead content of about 52 per cent., and usually yields traces of gold.” 


Iron pyrites has been found intimately associated with the galena, and occasionally con- 
siderable quantities have been encountered in working the deposit. This is doubtless the 
souree of the gold usually present in the ore.” 


Descriptive Catalogue of a Collection of the Economic Minerals of Canada: Paris 
International Exhibition, 1900, p. 104. 

™ Rep. Royal Com. Min. Res. Ont., 1890, p. 147. 

™ Geol, ‘Sur. Can.; Ann, Reps: Vol. X,N'3S., 1897, p12 1B. 

4° Ont: Bur. Mines, Vol. XIV,. Pt. I1,)1905;idem, Vol XixX, Pt. 11,1913, p. 4: 

Geol. Sur. Can., No. 1064, 1910, pp. 38-40, M. E. Wilson. 

*Geol. Sur. Can., Ann. Rep., Vol. X, N.S., 1897, pp. 147-149 i. 
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The values obtained in operation were greatly diminished, however, by the large amount 
of rock which had to be mined and the consequent crushing and concentrating which this 
involved. During the earlier part of its history the lack of transportation facilities was also 
a difficulty.” 


(d) Origin of the Ore: 


The origin of this irregular deposit is very obscure. The vein-matter has no doubt been 
deposited by replacement along a zone of fracture or brecciation in the Huronian, though the 
immediate cause of the brecciation in the conglomerate is not apparent. The occurrence of 
the ore in association with the porphyritic variation in the conglomerate is probably a mere 
coincidence, similar porphyritic rocks occurring quite frequently in the Huronian, as on 
Drunken island, and in the greywacké ridge which forms the southern boundary of the valley 
orethe Little River 


(€) Development : , 

Operations on this deposit were first begun in 1886, by Mr. C. V. Wright, of Ottawa, 
but no extensive work was carried on until 1890, when the property was acquired by the 
Mattawa Mining and Smelting Company. A very complete plant was installed and mining 
actively prosecuted until March, 1891, when work was suspended. From 1896 to 1902 the 
mine was operated in a small way, first by the Petroleum Oil Trust and later by the British 
Canadian Lead Company, both of these corporations representing English capital. Quite 
recently the property has changed hands, the present owners being the members of the La 
Rose Mining Company, of Cobalt. Active mining, however, has not been resumed. At the 
time of the suspension of work in 1902, a depth of 250 feet had been reached in the main 
shaft, while short drifts had been made at the 65, 100, 200 and 250 foot levels.” 


(10) Lead Hills Location, north shore of Lake Superior, Ont.—(Lead) 


(a) Location: The property is situated in the township of McTavish, at a 
distance of three or four miles west of the shore of Black bay. 


(6) Ore Occurrence: 

A rich vein of lead ore occurs in a pale red indurated marl. Prof. Chapman says of it: 
‘“ The vein consists of a gangue of quartz, with enclosed portions of wall-rock, and some 
heavy spar, ete., carrying a very strong lode of intermixed copper pyrites and galena. The 
vein itself appears to average about ten feet in width; but at present it is to a great extent 
uncovered. The copper pyrites and galena, although scattered more or less throughout the 
vein, run principally in a solid lode, of at least four feet in width. The course of the vein 
is about N. 65° E.; and so far as this can be determined in the present undeveloped state 
of the vein, the dip, or underlie, is towards the southwest, at an angle of about 80°.’’ In 
one sample he found 8.10, and in another 11.62 per cent. of copper. One of these samples 
also yielded 47.56 per cent. of lead. Another gave 38.35 per cent..of lead, nearly 1 ounce 
of silver and half an ounce of gold to the ton of lead.” 


(11) Lady Evelyn and Haycock Locations, Timiskaming District, Ont.— (Lead) 


(a) Location: The veins occur on the shores of the last stretch of Lady 
Tivelyn lake, just before it empties into the Montreal river. The locality is about 
twenty-eight miles west-southwest of Haileybury. 


(b) Description : 

The western shore of this portion of the lake is composed of diabase that rises abruptly 
from the surface of the water and often forms steeply sloping or perpendicular cliffs. The 
contact between this rock and the slates is concealed for the most part by the lake, the 
eastern shore being altogether composed of a very distinctly banded greenish slate, which 
also rises into rather important elevations, having apparently been protected to a consider- 
able extent from denudation by the proximity of the more unyielding diabase. The con- 
tact, for a short distance, runs inland along the western shore, leaving a comparatively 
narrow strip composed of the slates, which are seen to have been much shattered and broken 
up by the intrusion of the diabase. Some considerable masses of segregated quartz were 
here noticed filling irregular cavities and fissures produced during the eruption. Associated 


- ee ee 


* Geol. Sur. Can., No. 1064, 1910, pp. 38-40, M. E. Wilson. 
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with the quartz is more or less calcite, and in this gangue were noticed galena, copper 
pyrites,. iron pyrites and zine blende. The banded slates on the eastern shore dip in an 
easterly direction at an angle of about 18°, and associated with and cutting these are 
similar segregated masses of ‘‘ gash veins,’’ in which galena is the prevailing constituent. 
The property on which these veins are situated is owned by Messrs. Klock and Haycock, 
and is locally known as the Haycock mine or location. A considerable amount of develop- 
ment work has been done, looking chiefly to testing the quality and extent of the ore bodies, 
but the inaccessibility of the locality would be a sufficient hindrance to any further opera- 
tions, unless the deposit should prove of an exceptionally rich character. [Silver runs from 
4. tO Gf onOee Per Londo 


(12) Bourke Deposits, Timiskaming District, Ont.— (Lead) 


(a) Location: Deposits of galena and zine blende have been reported from the shores 
of Wolf and Twin lakes, in the vicinity of Bourke station on the Temiskaming and Northern 
Ontario railway. 


(0) Description : 

Narrow calcite veins, carrying small amounts of galena and zine blende, have been 
found in the greenstone on the west shore of Wewegimok lake. To the south of Wolf lake 
there are several quartz-calcite veins carrying similar minerals. On claim H. R. 580, 
belonging to Mr. Dan Smith, of Sesekinika, one of these veins has been stripped or trenched 
for 200 feet. The vein, which is 14 inches wide at one place on the surface, carries a high 
proportion of galena and zine blende. <A shaft has been sunk 50 feet and several tons of 
lead-zine ore have been piled up. The quartz has been deposited along the walls of the 
fissure, while the calcite, with most of the sulphides, has filled the centre.™ 


Samples of the ore were found to contain no silver. 


(13) Pte Island Deposits, Thunder Bay, Lake Superior, Ont.—(Zinc-lead) 


(a) Location: The veins occur on the western shore of this island, which 
hes across the mouth of Thunder bay. 


(b) Geology: 

The island consists of the usual argillaceous series of sedimentary beds traversed in a 
northeasterly and southwesterly direction by dikes of trap, the same rock capping the 
argillites in the table-topped hills. The developments were made on one of the northwest 
series of veins which occurs on the western shore of the island. The underground develop- 
ments have been made in the vein where it cuts a trap dike, which intersects the argillites 
of the vicinity, or immediately adjacent to it.”. 


(c) Nature and Occurrence of the Ore Minerals: 

The width of the vein is from three to four feet and is filled with a breccia of frag- 
ments of the country rock cemented together by crystallized quartz, which is mostly colour- 
less but sometimes amethystine, and is accompanied by a little calcite which occurs mostly 
erystallized in scalenohedra in the vugs. The great feature of this vein, as shown by an 
inspection of the dumps, consists in the large amount of metallic minerals it carries. These 
are blende, galena and iron pyrites, mentioned here in the order of their preponderance, 
and all occurring for the most part well crystallized, especially in the case of the galena. 

This latter also occurs sometimes as thin seams in the joints of the argillite. 
An assay of such a piece showed it to carry neither gold nor silver.” 


Some development work has also been done on a large vein on BB mining location, 
about a mile E.S.E. from the last-mentioned. It strikes in from the shore with a course 
N. 75° W. (magnetic) and dips to the north. It is about twelve feet thick, and is enclosed 
in the argillites of the district and intersects two trap dikes which cut through them. A 
shaft has been sunk on it. . . . In mineral contents it is very similar to the first 
mentioned, except that the quartz is accompanied by a good proportion of pink spar, 
probably dolomite. One assay made of some specimens selected as carrying some galena 
and a little blende, gave neither gold nor silver.”. 


7 Geol. Sur. Can., Ann. Rep., Vol. X, N.S., 1897, pp. 141-142 1. 
7% Ont. Bur. Mines, Vol. XXIII, Pt. II, p. 34. 
*> Report on Mines and Mining on Lake Superior: E. D. Ingall; Geol. Sur. Can.; 1888, 
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(14) Deposits of the Sudbury Basin, Ont. 


From many localities within the interior sedimentary basin of the Sudbury 
area, Ontario, occurrences of galena and sphalerite have from time to time been 
reported. Pits and small shafts have been sunk on several of these, but the 
developments were not such as to encourage thorough explorations. ‘The origin 
of these deposits is believed to be related to the norite intrusive. 

The chief localities are the following: 

Bowell township, location W.D. 252, east of the south end of Trout lake. 

Within the Onaping tuff at points north of Fairbank lake, Fairbank township. 

Creighton township, lot 10, concession VI, at Stobie falls, on Vermilion river. 

Rayside township, lot 2, concession III, in the Trout Lake conglomerate. 

Balfour township, lot 9, concession V. 

Balfour township, lots 6 and 7, concession I. 


Dr. A. P. Coleman makes the following notes on these deposits: 


_ At several points the tuff has been found to contain small deposits of sulphides, especially 
zine blende and galena, but never on such a scale as to be of economic importance. Such 
deposits are known at points to the north of Fairbank lake and along the same side of the 
basin towards the east, but the largest visited by us was a little east of the south end of 
Trout lake in Bowell township, where a location (W. D. 252, sometimes called Prue’s mine) 
has been taken up, and a small shaft sunk showing quartz, with zine blende, galena and a 
little copper pyrites. A dark grey, basic eruptive rock occurs beside the shaft and its 
eruption probably influenced the formation of the small ore body.” 


At Stobie falls, on Vermilion river, in lot 10, concession VI of Creighton township, a 
considerable deposit of zine blende with pyrite occurs in the Onwatin slate, and has been 
opened up on a small scale near the river bank. 


Mr. R. R. Rose informs me that test pits have been sunk on a deposit of galena, sphalerite 
and pyrite with much quartz, on lot 9, concession V of Balfour township.” 


In the vicinity of Chelmsford, near Sudbury, are indications of zine which may 
prove to be of some importance. These occurrences seem to have some connection with the 
graphitic slates, associated with which are also found the deposits of anthraxolite. : 
The location of this property is on lot 7, first concession of Balfour, four miles south- 


west of Chelmsford. . . . About 300 tons of ore had been extracted, said to show by 
assay 45 per cent. of zinc, 0.76 ounces of gold, and 9 ounces of silver per ton. The workings 
consisted Otsavaevelopment. shait. —.. . 1. 98i feet deep.” 


The mineralized zone, which is parallel to the bedding of the greywacké and 
slate, contains some fine-grained galena, pyrite, chalcopyrite and some sphalerite, 
all in small amounts. The gangue is made up of calcium carbonate, quartz and 
fragments of the wall-rock. 


2.—Origin Probably Independent of Igneous After=action 
LOW-TEMPERATURE DEPOSITS 


The chief representatives of this group are a well-defined series of fissure 
veins, filled with a gangue of calcite, barite, fluorite and some quartz, and con- 
taining in several places considerable quantities of galena with some sphalerite, 
pyrite, chalcopyrite and marcasite. Some of the deposits resemble rather closely 

776A. P. Coleman: The Sudbury Nickel Field: Ont. Bur. Mines, Vol. XIV, 1905, part 
Til. p.95. 

76a A. P. Coleman: The Nickel Industry: Mines Branch, Dept. of Mines, Ottawa, 1913, 
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those of the previous group, especially where the quartz is plentiful, and where 
the silver values of the galena are above one ounce per ton. On the other hand, 
with the disappearance of the fluorite, quartz, barite and silver values in the veins, 
and a predominance of calcite with galena and sphalerite, the veins seem to 
resemble closely in composition the zine and lead deposits of the Mississippi valley 
which are believed to have been formed by meteoric waters. All gradations exist 
between these two extremes. 

The mineral composition of the veins is simple, and the constituents are 
generally coarse-grained. ‘The veins are fillings in fault fissures, zones of breccia- 
tion, and joints. A full discussion of the origin and geological relations of this 
group will be taken up following the detailed descriptions of the chief deposits 
(Page 36). 

A minor group of deposits, of little commercial value, also belongs to this 
division. In it occur deposits chiefly of zinc blende, which are both disseminated 
and in small gash veins in dolomites and limestones. They resemble closely certain 
phases of the Upper Mississippi Valley ore deposits. The mineral composition con- 
sists chiefly of calcite and dolomite, with varying quantities of sphalerite, marcasite 
and galena. 


A.—Calcite-Barite-Fluorite-Galena Veins 
(1) Frontenac Lead Mine, Ont. 


(a) Location: This property, which comprises some 330 acres, is situated in 
Loughborough township, Frontenac county, Ontario, about 18 miles north of the 
city of Kingston. It consists of the south half of lot 16, part of lot 15 in the 9th 
concession, and the south half of lot 14 in the 10th concession. The arrangement 
of the lots is such that the property extends for a mile and a half along the course 
of the vein. The nearest station is Perth Road on the Canadian Northern rail- 
way about one mile from the mine. 


(b) Railway facilities: The Toronto-Ottawa main line of the Canadian 
Northern railway crosses the south part of lot 16 within 200 feet of No. 1 shaft. 


(c) Ownership: The property is owned by the North American Smelting 
Company, Limited, of Kingston, Ontario. The company also owns a lead smelter 
in the city of Kingston. 

(d) History of operations: According to reports of the Geological Survey 
of Canada, a shaft was sunk on this deposit as early as 1866. Development work 
was continued in a desultory fashion until 1875, when the property was leased to 
an English company. About 2,000 tons of ore were mined at this period. In 1880 
a lead smelter was constructed to treat the ores, but after two years of operation 
the mine and smelter were abandoned and remained so until 1911, when the 
property was taken over by the present owners. A new shaft was sunk to a depth 
of about 160 feet and a concentrator was built. About two years later, operations 
were discontinued, and at the time of writing the property is still inactive. 


(e) Geology: The deposit occurs within the area of the pre-Cambrian shield 
and about two miles north of the overlapping edge of the Potsdam sandstone. 
The rocks occurring in the immediate neighbourhood of the mine are a series of 
interbedded siliceous and micaceous gneisses and crystalline limestones, striking 
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about N. 30° E. with a dip of 65° to 85° to the northwest. Pegmatite dikes inter- 
sect this series, probably originating from intrusive granite masses that occur a 
short distance to the north. 


(f) Nature of the deposit: The deposit, which is a typical fissure filling, 
occurs as a calcite vein cutting almost at right angles across the rock formations. 
The course of the vein varies from N. 70° W. at the southeastern end of the property 
to about N. 30° W. at the northwestern end, with a rather uniform dip of about 
75° to 80° to the northeast. 

In all probability the vein is a filling of a fault fissure. Sufficient detailed 
work has not been done to determine accurately the displacement. Along the 
northeastern wall of the vein there occurs a well-marked clay gouge, which in 
places is about six feet thick. Horses of country rock are frequently seen sur- 
rounded by vein material. The somewhat smooth and in places shckensided walls, 
and the width of the vein, which averages about ten feet, combined with the 
previously mentioned features indicate rather strongly a considerable differential 
displacement of the walls. The structure and composition of the vein resemble 
closely those of another vein of the same general type, which is known to occupy 
a fault fissure. (See Galetta Lead Mine, page 21 below.) The vein cuts all the 
other rocks and is consequently the youngest formation in the district. 


(g) Character and occurrence of the ore and gangue: The vein varies in 
thickness from about nine inches to twenty-two feet, with an average of about 
ten feet, as judged from its present development. The gangue is almost entirely 
calcite, with well-developed crustified structure. Along the north wall, as men- 
tioned in the preceding paragraph, there is a persistent selvage of apparently 
argillaceous matter, and several horses of country rock. It is probable that the 
selvage consists of a very finely disintegrated portion of the country rock, rendered 
so at the time of the faulting. A similar situation seems to be developed at the 
Rossie lead mines in St. Lawrence county, New York, and it has been shown ~ 
that the selvage is merely finely ground country rock. 

The metallic constituents of the vein are chiefly galena with smaller amounts 
of sphalerite and minor quantities of pyrite. It is interesting to note that the 
galena occurs in disseminated grains, and rather large crystals and clusters, 
arranged usually in certain horizons parallel to the crustification and close to the 
northeast wall. It is most abundant in the southeastern part of the vein where 
the latter intersects beds of crystalline limestone. Sphalerite is found chiefly in the 
northwestern part of the vein and occurs as fine-grained tabular masses, parallel to 
the crustification, and separated from each other by bands of calcite. The sphalerite 
is of the yellowish-brown variety not unlike that of the Upper Mississippi Valley 
deposits. Galena, also, is found in this part of the mine, but in its characteristic 
form of crystalline aggregates. 

The galena is believed to occur in chutes, pitching northwesterly down the 
plane of the vein. In these chutes, the ore is in the form of disseminations of 
rather large crystals, and not massive, in accordance with the general significance 
of the word “chute.” As the underground workings were full of water at the 


*The Rossie Lead Veins: C. H. Smyth, Jr.: School of Mines Quarterly, Vol. XXIV, 
1902-3, pp. 423 et seq. 
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time of the writer’s examination, this occurrence could not be verified. However, 
certain parts of the vein are almost entirely barren of metallic minerals, while 
other portions show ten to fifteen per cent. of galena and sphalerite. 

The older Geological Survey Reports on this property state that the ore 
assayed about five ounces of silver to the ton of galena. Recent silver determina- 
tions, however, have established beyond doubt the fact that the ore very seldom 
contains more than one and a quarter ounces of silver to the ton of galena. ‘These 
averages accord more nearly with those of other ores of the same general type. 


(1) Development: The extent and development of the vein are shown in the 
following sketch (Fig. 2). From the southeast to the northwest outcrops of the 
vein, the distance is about 5,000 feet. 
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Fig. 2—Frontenac Lead Mine, Perth Road, Ont. 


From the mouth of the tunnel at the eastern side of the swamp, the vein can 
be readily traced in a southeasterly direction by the tunnel itself, by shaft No. 1 
with its drifts, and by surface trenches, for a distance of about 1,100 feet, as 
indicated on the sketch. A swamp covers the outcrop of the vein between tunnels 
No. 1 and No. 2, and the vein has not been located, except by a small outcrop of 
vein matter nine inches wide in a ridge of gneiss about a quarter of a mile north- 
west of No. 1 shaft. From No. 2 tunnel to No. 4 pit the vein can be followed at 
intervals by open cuts, shafts, drifts and trenches. Between No. 2 and No. 3 
shafts a swamp intervenes, in which the vein has not been found. 

Ore can be seen in place at the top of the shafts, in the open cuts, tunnels 
and trenches. The shafts vary in depth from 90 to 270 feet, and considerable 
drifting and stoping have been done at Nos. 1 and 3. 
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(1) Equipment: This consists of a recently-constructed concentrator, two 
power houses, compressors, and one well-constructed and equipped shaft at No. 3. 
Electric power may be brought to the property by the building of a short power 
line. There is an aerial tramway 3,900 feet long from No. 3 shaft to the mill, 
with a capacity of 20 tons per hour. 


(7) Other Veins in the Neighbourhood: 

On the eighteenth lot in the eighth concession a second vein runs parallel to the first, 
at a distance of about one hundred yards to the north of it. This second vein appears to 
be from three to six feet in width, and shows galena wherever it has been opened. It 
carries also a little barytes, which has not been found in the main vein. Smaller parallel lead- 
bearing veins have been discovered on the adjoining lots to the north.” 


(2) Chats Island Deposits, Ont. 


(A) Galetta or Kingdom Lead Mine :— 


(a) Loeation: The chief deposit. in this locality is the Galetta lead mine, 
owned by the James Robertson Company, Limited, of Montreal. It is located on 
Chats island in the Ottawa river, about five miles directly east of the town of 
Arnprior. The island is separated from the mainland by a narrow channel of the 
Ottawa river. 


(b) Geology: The rocks in the vicinity of the mine consist of an interbedded 
series of crystalline limestones and biotite gneisses of pre-Cambrian age striking 
in a general northeast and southwest direction and dipping from 60° to 80° to 
the northwest. This series is intruded by igneous rocks of acidic and _ basic 
character. The lithological nature of the rocks was not accurately determined 
by the writer at the time of his visit. Unconformably overlying this complex, are 
the flat-lying limestones of early Paleozoic age. 

The general area in this part of the Ottawa River basin is rather severely 
faulted ® as shown on Map No. 25c. One of the faults occurs on this property, 
and Paleozoic limestones may be seen in normal fault contact with the pre- 
Cambrian complex. 


~ (c) Character of the vein: The vein is a fissure-filling of the same type as the 
Frontenac lead mine vein. Its strike varies from N. 45° W. to due north (mag- 
netic), and consequently it cuts nearly at right angles across the strike of the pre- 
Cambrian series. It usually has a steep dip towards the southwest. 

The vein occupies a well-marked fault fissure. Near the northwest end, a 
small open cut shows on the northeast wall of the vein the steeply-dipping north- 
easterly striking gneisses of the pre-Cambrian and on the other the flat-lying 
Paleozoics, indicating a downthrow to the southwest. Horses of country rock 
occur throughout the vein, suggesting a fault breccia, while drag-folding is very 
evident at some places along the fracture. 

For a distance of about 800 to 1,000 feet between the workings at the east and 
west ends, the vein had not been uncovered. There is a marked difference in the 
course of the vein at the two ends, but the fact of considerable differential move- 
ment having taken place prior to the filling of the fracture argues for the con- 


Geol. Sur. Can., Report of Progress, 1866-1869, page 165. 
°F. M. Kindle and L. D. Burling: Geol. Sur. Can., Museum Bulletin No. 18, 1915. 
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tinuity of the fracture throughout a considerable distance, and suggests that the 
two portions of the vein will be found to unite. Particular notice should be taken 
of the fact that this vein is a filling of a very well-marked fault fissure. The 
amount of displacement was not estimated by the writer. In many places the vein 
seemed to be a filling of a fracture zone rather than of one well-marked fault 
fissure. 


(d) Nature of the ore and gangue: The gangue is very largely calcite 
showing the banded character of a crustified vein, similar in all respects to that 
of the Frontenac lead mine. In some places in the vein, barite seems to be rather 
abundant. 

The chief ore mineral is galena, which occurs in grains, clusters of crystals, 
and thin sheets, usually parallel to the banding of the gangue. The silver content 
of the galena is rarely over one ounce per ton. Sphalerite and pyrite occur in 
minor quantities. 

On account of the fact that it was through a special courtesy on the part 
of the President of the company that the writer was permitted to examine the 
mine, it is deemed inadvisable to describe fully the dimensions of the developed 
vein, and the grade of ore. At the stage of development existing at the mine in 
February, 1915, the property was without doubt the most promising lead prospect 
in Ontario. 


(e) Operation: Development work, both underground and surface, has been 
carried on by the company for over a year, and at the time of writing a new con- 
centrating mill had just been set in operation. 


(B) Campbell’s Prospect :-— 


(a) Location: The property is situated near the northwestern end of Chats 
island, and is apparently a continuation of the Galetta vein just described. The 
greater part of the deposit occurs in a shallow bay of the Ottawa river, between 
the high and low water marks. When the water is low, usually in August, a small 
island appears in the centre of the bay, and on this there is a shallow shaft and 
some pits located on the vein. During the larger part of the year, however, the 
river covers the outcrop to a depth of four to five feet. Pickets standing in the 
pits show the location and course of the vein at high water. 

The property is owned by Mr. Jos. Campbell, of Arnprior. 


(b) Geology: Both the lower Paleozoic sediments and the interbedded pre- 
Cambrian series of gneisses and crystalline limestones are found at this locality. 
There is considerable evidence of brecciation at the contact of the two series, 
suggesting fault relations. 


(c) Character of the vein: The vein is of the crustification type and is com- 
posed of calcite with some barite. In width it varies from a few inches to three 
feet, and in this respect it is very similar to the pinch-and-swell character of most 
of the veins of this group. The vein has not been traced continuously at any one 
point for more than seventy-five feet, although the total length between the end 
pickets is about 500 feet. 
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(d) Nature of the ore: The ore mineral is galena, which is said to occur 
abundantly at certain places along the vein. It occurs in the disseminated form, 
but clusters of distorted cubes, commonly known as “cog lead”, of considerable 
size have been taken out. Very little sphalerite and pyrite were seen in the vein 
material. The silver content of the ore is not known, but it is unlikely that it is 
more than about one ounce to the ton of galena. 


(€) Operation: Very little work has been done on the property, on account 
of the fact that the vein is rather inaccessible throughout a large part of the year. 
No operations of any kind are being carried on at present. 


(3) Hollandia Lead Mine, Ont. 


(a) Location: This property is located on lot A, concession VI, Madoc town- 
ship, in the county of Hastings, Ontario. It is about two miles northeast of 
Bannockburn on the Central Ontario railway, which is the nearest railway station. 


(b) Geology: The deposit occurs within the area of the pre-Cambrian shield 
of southeastern Ontario. The rocks consist of crystalline limestone, micaceous 
quartzite, and quartzose schists, in a highly-inclined interbedded series striking 
about N. 45° E. 


(c) Character of the deposit: The ore occurs in a calcite vein which cuts 
almost at right angles across the rock formations and strikes about N. 54° W. 
Although outcrops have been found over a linear extent of about a mile, the vein 
does not appear to be continuous. It is rather a series of pinches and swells, and 
at certain points successive northwesterly outcrops seem to be slightly offset 
towards the southwest. In all probability the vein occupies a zone of dislocation 
very similar to that observed at the Galetta lead mine, for example. The walls 
of the vein are smooth and slickensided, and horses of country rock are not 
uncommon within the vein. ‘The amount and direction of displacement were not 
determined at the time of examination, the workings being old and filled with 
water and surface debris. In certain places the vein attains a width of ten feet 
and usually exhibits well-marked crustification. 


(d) Nature and occurrence of the ore: The ore consists chiefly of galena, 
with minor amounts of sphalerite. Silver values are very low, as would be 
expected. Pyrite occurs in the vein, but it is not abundant. The gangue minerals 
are calcite and barite, the latter being in small amount. 


The galena occurs both as disseminated crystalline groups throughout the 
gangue, and as thin tabular masses parallel to the banding of the vein. Frequently 
it appears to be segregated towards the middle of the vein, which is usually very 
heavily mineralized. Sphalerite may be seen here and there in disseminated grains 
in a plaster of the gangue minerals still clinging to the walls. 

The grade of the material as it was broken during previous operations must 
have exceeded ten per cent. in galena. A considerable dump of vein material 
now lies beside the mill shaft, and a conservative estimate would place its galena 
content at eight per cent. Very little of either barren rock or gangue occurs in the 
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dumps, and some small shipments of dressed galena have already been sent to the 
smelters. It was stated to the writer that the dump at the mill shaft represents 
what was left of the “mine run” after the coarse galena was cobbed and shipped. 


(e) Development: The mine is an old one and has been worked intermittently 
for several years. At the time of writing it had been closed down for about eight 
years, and the workings were full of water. ‘These consisted of three shafts, having 
respective depths of 150, 100 and 70 feet, with about 600 feet of drifting. A small 
power and concentrating plant had been built at the time of the last operations. 

At the southeastern end of the property the vein has been opened up almost 
continuously by shafts, drifts and surface stripping for a length of 250 feet. 
Towards the northwest, trenches dug at intervals of several hundred yards along 
the same general strike, showed in places small amounts of vein material and some 
galena. It is not known whether these are extensions of the main vein or parts of 
parallel ones. 

The property seemed to be well worthy of systematic exploration and develop- 
ment. 


(4) Katherine Lead and Zine Mine, Ont. 


(a) Location: The Katherine mine is situated on lot 6, concession XI, Lake 
township, Hastings county, Ontario. It is about three miles west of Muillbridge on 
the Central Ontario railway. 


(b) Geology and occurrence of the ore: Owing to the fact that exposures in 
the vicinity of the mine are poor, and that the workings were full of water at 
the time of the writer’s examination, the geology and character of the vein could 
not be studied. The following quotation is from a report on the district by Drs. 
Adams and Barlow. 


The vein and associated rocks are very similar to the occurrence worked at the Hollandia 
mine, with the exception that a considerable proportion of zine blende accompanies the 
galena. A shaft was sunk 125 feet deep, and at a depth of 100 feet a level was driven 
north 100 feet and some stoping done. Half a mile south of this shaft another was sunk 
to a depth of 18 feet. Some prospecting was done by means of a drill, and a hole 292 feet. 
deep was made.” 


The following note by the Ontario Mining Inspector, C. De Kalb, is interest- 


ing: 


The vein carries argentiferous galena and zine blende in calcite, the average of the 
ore showing ten ounces of silver. It les wholly between walls of diorite, with a width 
varying from one to four feet, and a known longitudinal extension of half a mile. . . . 
Half a mile south of the main shaft is the south shaft. . . . The vein here is less highly 
mineralized, having, however, a width of nine feet, with six ore-bearing streaks, containing 
galena, but no zine.”. 


The reported content of silver is noteworthy, especially if reliable, since it is 
so much higher than that of similar ores in the series of calcite veins now under 
discussion. 


st Adams and Barlow: ‘‘ Geology of the Haliburton and Bancroft Areas, Ontario ’’: 
Geol. Sur. Can., Memoir 6, 1910, p. 349. 
* Ont. Bur. Mines, Vol. X, 1901, p. 130. 
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(5) Bedford Lead Prospects, Ont. 


Several calcite-barite veins containing galena occur in the township of Bed- 
ford, county of Frontenac, Ontario. These all have a more or less northwest- 
southeast strike, and occur at intervals close to the road from Fermoy to Sangster. 
Only the best-developed vein was examined in any detail by the writer, and the 
following description of several of the occurrences is from reports of the Geolo- 
gical Survey of Canada: 


Several veins containing galena are met with cutting the Laurentian limestone in the 
township of Bedford. One of them, on the twenty-first lot of the eighth range, has a 
direction about east and west, with an underlie to the north < 80°. It is four feet wide, 
and consists chiefly of calespar, through which galena is disseminated in erystals or in 
seams, sometimes an inch or two in thickness. A shaft was formerly sunk here to a depth 
of twenty-five feet. Two other veins similar in character are met with near the line between 
the eighteenth and nineteenth lots of the same range, the one running N. 20° W., and the 
other N. 37° W. A little to the west of these, and on the nineteenth lot of the seventh 
range, on the property of Mr. Weston Hunt of Quebec, are five nearly parallel lodes, running 
northwest, and included in a breadth of a quarter of a mile. They traverse crystalline lime- 
stone, and include galena in a mixture of calespar and heavy spar. A specimen from one 
of them shows a breadth, across the vein, of five inches of solid galena. About a mile to 
the eastward of these lodes, there are others on land belonging to the proprietor of the last. 
Shallow trial shafts were, many years ago, sunk upon these, but the amount of lead ore 
obtained from them is not known. On lot thirteen of the fifth range of Bedford, Messrs. 
Foley & Co., of Montreal, have sunk a trial shaft to a depth of sixteen feet, on a lode of six 
inches, the gangue of which is heavy spar. The lode traverses the crystalline limestone, and 
enters the gneiss, in both of which rocks it holds good masses of galena.” 


The following description of the most important vein of the group is from 
the writer’s notes, and is based on recent examinations. 


(a) Location: This deposit is located on lots 16, 17 and 18 of the sixth con- 
cession of Bedford. The nearest railway facilities are at Westport, on the Brock- 
ville and Westport railway, a distance of about ten miles from the property. 


(b) Geology: An interbedded series of white crystalline limestones, gneisses 
and schists, with intrusive granites, striking about N. 60° E., magnetic, and dipping 
about vertically, constitutes the chief country rocks of the district. The series is 
of pre-Cambrian age. 


(c) Nature of the vein: Structurally the vein resembles that at the Hollandia, 
Frontenac and Galetta mines. It strikes N. 75° W., magnetic, cutting sharply 
across all the formations, and constitutes the youngest rock of the immediate area. 
It varies in width from a few inches to four feet, and is of the pinch-and-swell 
type. The walls of the vein are smooth and.clean-cut, and horses of country rock 
are occasionally seen apparently surrounded by vein matter. In very many places the 
vein anastomoses, forming a series of small veins separated from each other by 
barren rock. The deposit appears to be a filling of a brecciated zone which was 
produced, probably, by faulting. 


(¢) Character and occurrence of the ore and gangue: The chief gangue 
minerals in the vein are barite and calcite. The vein material is distinctly banded, 
but ordinarily the calcite and barite occur together within the individual bands. 


% Geology of Canada, 1863, pp. 687-688. 
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In certain parts of the vein, calcite is the predominant mineral, while in other 
portions barite is the more abundant. 

The metalic mineral is almost entirely galena. No zinc blende nor pyrite 
was seen. The galena occurs disseminated through the gangue, but all parts of 
the vein are by no means equally rich. In places it seems to be entirely 
barren of the ore mineral. In other portions it is exceptionally rich. In the 
bottom of one pit the galena was stated to be so abundant that an examining 
engineer reported that it was equivalent in amount to a solid sheet 24 inches 
thick. In other pits, full of water at the time of the writer’s examination, it was 
stated that there was sufficient galena to make solid sheets eight and ten inches 
thick. The galena occurs in crystal masses from the size of buckshot to bodies so 
large that they could not be lifted out of the pits without being broken. Wherever 
the galena occurs abundantly, the barite seems to be quite massive rather than 
banded. 


(e) Development: The vein is opened up by nine pits along the same strike, 
extending over a distance of about 1,600 feet. ‘They all show certain amounts of 
galena. Other pits are located about 800 feet further northwest, but these show 
only small stringers of barite with no galena. 

The main pit, which is 26 feet deep, was full of water at the time of examina- 
tion. The vein at the bottom of this pit was reported to be six feet wide, and to 
consist of rich galena ore in a gangue of calcite. At the top of this pit the vein 
branches into three or four narrow veins, all containing some galena. At no place 
on the surface was the vein observed to be more than twenty inches wide. For 
the amount of work already performed on the deposit, the results are encouraging, 
and further systematic exploration would in all probability prove an ore body of 
considerable extent and grade. 


(6) Union Creek Lead Mine, Ont. 


The following description is given in a report of the Geological Survey of 
Canada: 


A deposit of lead ore has been opened on lot 20 range A, of Galway township, Peter- 
borough county, Ontario. A shaft with lateral drifts has been sunk to a depth of about 
100 feet, but this at the time of my visit was filled with water. Near it, however, a short 
tunnel is driven in the vein from a hill side. In this the vein is seen to vary somewhat in 
width, but to be fourteen inches wide at its widest part. The veinstone is barite with some 
calcite, carrying in the tunnel a few grains of iron pyrite, zine blende and galena. A con- 
siderable amount of galena has been taken from the shaft where the vein is said to be some- 
what wider and contains the galena in pockets. I am informed that about thirty kegs of 
galena have been shipped. A number of specimens of the galena and barite as well as a few 
of calcite and zine blende now lie about the mouth of the shaft. . . . The galena was 
found to contain neither gold nor silver. The vein cuts gneiss which is interstratified with 
crystalline limestone.* 


The deposit waseworked in 1911, and some ore was concentrated in the mill. 


(7) Crown King Lead Prospect, Ont. 


(a) Location: This property is located on lot 1, concession VII of Somer- 
ville township, Victoria county, Ontario. 


“Geol. Sur. Can., Ann. Rep., N.S: Vol. VI, pp. 14-15 J. 
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(b) Geology: The rocks are similar to those described for the Union Creek 
area above. ‘They consist of interstratified crystalline limestone and highly mica- 
ceous gneiss in vertical position, and striking northeast and southwest. 


(c) Character of the veins: On the surface there seem to be three parallel 
veins, cutting across the rock formations and striking N. 50° W., magnetic. They 
vary in width up to four inches, and consist chiefly of barite banded parallel to 
the walls. They are probably the continuation of the mineralized zone of the 
neighbouring Union Creek property. 


(d) Nature of the ore: The ore mineral is almost entirely galena, with which 
one of the veins is richly mineralized. The galena is more in the massive and less 
in the disseminated form than at the other properties previously described. 


(¢) Development: The veins are stripped at intervals for a distance of about 
200 feet. There are three small pits within this distance, the main one being 
1714 feet deep, but it was full of water at the time of examination. 


(8) Ramsay Lead Mine, Ont. 


On the third lot of the sixth range of Ramsay [township, county of Lanark, Ontario], 
a mine has been opened upon a vein holding galena, and cutting a grey dolomite which 
belongs to the Calciferous formation. The beds of this are nearly horizontal; and they 
repose conformably upon the sandstone of the Potsdam formation, the outcrop of which is 
seen at a distance of about a mile from the mine, where it reposes upon the upturned lime- 
stone and gneiss of the Laurentian series. The lode has a bearing of from N. 50° W. to 
N. 55° W., with an underlie to the northeast of about a foot in a fathom; and it has a 
breadth of from two and a half to five feet, the ore-bearing part varying from eight to 
twenty-four inches. The galena occurs in a gangue of calespar, with small portions of iron 
pyrites, copper pyrites and blende. A shaft of thirty-seven feet was sunk upon this vein, 
and about seventy-five fathoms in the plane of it having been extracted, twenty-six tons of ore, 
yielding eighty per cent. of lead, were obtained. Some portions of the lode were nearly 
destitute of ore, while in other parts its amount was estimated at nearly two tons to the 
fathom. 

This trial was made in 1858, when a smelting furnace was built, and a ten horse-power 
engine was erected for the purposes of a blast, and to remove the water from the mine. 
The influx of water was however, so considerable, that this was found insufficient, and the 
mine was for a time abandoned. More recently, however, a new engine of fifty horse power 
has been erected. About 105 fathoms southeastward from the main shaft, a counter-lode 
joins the main one, at an angle of about 20°; its course being nearly N. N. E. and S. 8. W. 
At the junction of the two lodes, a shaft has been sunk in sandstone to a depth of twenty- 
one feet; and in the excavation, in which the united lodes attain a breadth of ten feet, 
there were obtained about ten tons of twenty-per-cent. ore. Other lodes holding lead ores, 
and nearly parallel with the ones described, have since been noticed in the vicinity.” 


The lode is reported to outcrop to the southeast, on the shores of the Mississippi 
river at Carleton Place, one mile distant. An outcrop has also been reported 
several hundred feet to the northwest. 

It is interesting to note that the veins in this area traverse the Ordovician 
limestone, and are known to be at least post-early-Ordovician in age. The 
resemblance of the other veins of this group, which are found entirely within the 
pre-Cambrian, to the Ramsay veins adds considerable interest to the question of 
their time relations. 


* Geology of Canada, 1863, pages 688-689. 


28 Bureau of Mines No. 4 


(9) Lansdowne Lead Veins, Ont. 


Veins similar to those just described are found in Lansdowne township, 
county of Leeds, Ontario. 


One of these, on the second lot of the eighth range, has been traced for a quarter of 
a mile, running nearly N.W.-and 8.E., and has an average breadth of two feet. Through 
the gangue, which is of calespar and heavy spar, galena is irregularly distributed in erystals 
and small masses; and it is also found disseminated in the crystalline limestone which forms 
the walls of the veins. Trial shafts were at one time sunk here; but the mine was abandoned. 
Another lode running N. 65° W., was subsequently found on the third lot of the same range. 
It traverses crystalline limestone, and has a breadth of from six to twelve inches. ~Through 
the gangue, which is calespar, galena is found in masses sometimes five or six inches in 
diameter. A trial shaft of fifty feet, which was sunk upon this lode in 1854, on the land of 
Mr. Buel, is said to have yielded sufficient ore to pay the expenses of sinking. A branch 
lode diverges from the main one near the shaft; and in the same neighbourhood there occur 
four other lead-bearing lodes parallel with the main, the whole being included in a breadth 
of about 1,000 feet. These run obliquely across the lots, and thus intersect the lands of 
several proprietors. On the fourth lot of the eighth range, Messrs. Foley & Co. have sunk 
a small shaft upon one of the lodes.* 


(10) Tudor Group of Lead Ves, Ont. 


This group of veins, although of minor importance commercially, is very 
interesting both on account of structural and lithological character and location 
with respect to previously discussed deposits. (See Map. No. 25c.) Since the 
deposits were not examined by the writer, the following descriptions from the 
literature are given in full. The veins occur in Tudor township, county of Hastings, 
Ontario. 


Most of the localities known as affording galena have been noticed in Mr. Macfarlane’s 
report for 1866, but during my explorations in Tudor, having visited all the lead-bearing 
lodes, openings were found to have been made in some, of which the localities only had been 
previously indicated, and one or two were in a better condition for inspection than at the 
time of Mr. Macfarlane’s visit. 

One of these on the twenty-eighth lot of range B, in Tudor, is a vertical vein running 
N. 70° W., the strata of cale-schist dipping 270° < 76°. At the time of Mr. Macfarlane’s 
visit, a shaft which had been sunk on it to a depth of thirty-seven feet, was half full of 
water, preventing him from doing more than to state the information he had received from 
others. In 1867, I found that the lode, of which the veinstone is barytes and calespar had 
yielded on the average three-quarters of an inch of galena; but the bottom of the shaft 
showed no more than half an inch of barytes, without galena. I was informed by Mr. W. 
Kesterman, of Belleville, then superintending the mine, that there had been extracted from 
the vein about six tons of galena, four and a quarter tons of which were sent to New York 
for sale, after being simply crushed and found to yield 66 per cent. of lead. 

On thirty-first and thirty-second lots of the range east of the Hastings road, in Tudor, 
a lead-bearing vein runs in a vertical attitude N. 75° W., cutting the grey cale-schists with 
strike N.N.E. 

In 1867 it had been traced in the direction given, across both the lots mentioned, with 
very good surface indications, and was known as the Murphy mine. The Hastings Lead 
Mining Company subsequently sunk a shaft on it, which, I understand, had been carried 
down to a depth of 125 feet, but the result being unsatisfactory, the work was abandoned. 

On lots 28 and 29, concession XIV of Tudor, there is a vein of red and white heavy 
spar holding galena, and cutting the grey cale-schists. Its bearing is N. 5° H., and it stands 
in a vertical attitude, while the enclosing rock, also vertical, strikes almost due north and 
south. It was discovered some eight years ago, and was first opened in 1859. In 1867 the 
mine was leased by Messrs. Lombard & Co., of Boston, who were working it at the time of 
my exploration in Tudor, and I had an opportunity of examining the shaft when free from 
water. The walls were regular and well defined, the width between them being in some 
parts from eighteen inches to two feet, and the ore appeared in scattered and irregular 
bunches in the gangue. When first opened, this vein yielded some large masses of ore, but, 
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as in a previously mentioned instance, they greatly diminished, descending, and at the 
bottom of the shaft, which was twenty-five feet deep, there was scarcely any ore. In 1868, 
at the depth of forty-two feet, the mine was abandoned. It may be remarked that many 
of these veins in Tudor, yielding considerable bunches of ore near the surface, show little 
more than traces of galena at the depth of a few feet. Of twenty-five localities in Tudor, 
in which galena was discovered and partially worked, only one, the Murphy mine, continued 
to be worked in 1868.* 


(11) Lake Group of Lead Veins, Ont. 


This group is of the same general type as the Tudor group, and is of the same 
degree of importance. They are located in Lake township, county of Hastings 
Ontario. 


Description : 


The west half of lot 10, concession XI of Lake, is another of the localities mentioned 
by Mr. Macfarlane. On this lot, which was some time since bought by Messrs. Gillum and 
Kesterman, of Belleville, occurs the Donahue vein, striking N. 50° W., and standing in a 
vertical attitude. Little, however, has here been done, and although the lode has a width 
in some parts of from twenty to twenty-four inches, bounded by regular walls of grey 
eale-schist, the galena occurs only in scattered and irregular patches, and in considerable 
quantity. 


On lot 8, concession XI of Lake (or possibly in concession X) a vertical vein, holding 
galena in a gangue of heavy spar, runs through a cale-schist in the direction of N. 45-50° W. 
The lode varies in thickness from ten to eighteen inches, and is bounded by well-defined 
walls. Little had been done on this lot up to 1867, but in the short distance then uncovered, 
I saw extracted some masses of ore, at a depth of three feet from the surface, which 
weighed from fifteen to forty pounds, and I was informed that when first. discovered much 
larger masses had been taken from the vein. The lode is supposed to be on the property 
of Mr. Wm. Sweeny, of Tudor, but in consequence of the defective manner in which the 
township has been surveyed there at present exists a dispute as to the ownership of the lot.* 


(12) Methuen Lead Vein, Ont. 
(a) Location: Township of Methuen, Peterborough county, Ontario. 


(6) Description : 


There occurs a northwest and southeast lode near the southeast corner of Methuen, 
where, in 1868, a shaft was being sunk by Messrs. Parker and Baker. On this lode two or 
more shafts have been opened on the eastern edge of the second lot of the first range, close 
to the boundary line of Lake. The lode cuts grey vertical cale-schist, striking N. 20° E., 
and is composed of calespar and heavy spar, the former being of a rose or flesh-red colour, 
in which there is a good show of galena. The average width of the lode is about eighteen 
inches, and it has been traced in a southeasterly direction for nearly three miles into 
Marmora.” 


(13) Storrington Lead Vein, Ont. 


In the township of Storrington [county of Frontenac, Ontario], near the shore of Dog 
lake, about two miles from the village of Battersea, another well-defined lead vein has been 
uncovered, and would appear to be in the strike of one of the lodes belonging to the 
Frontenac Company.” 


7 Geol. Sur. Can., Report of Progress, 1866-1869, pages 162-163. 

Geol. Sur. Can., Report of Progress, 1866-1869, p. 163. Note: These descriptions by 
Mr. Vennor are quoted in Museum Bulletin No. 6, Geol. Sur. Can., 1910, pp. 546-549. 

*° Geol. Sur. Can., Report of Progress, 1866-1869, pp. 163-164. 

“© Geol. Sur. Can., Report of Progress, 1870-71, p. 314. 
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(14) Other localities in which similar calcite-barite-galena veins are found 1n 
Ontario“ are: 


Lake township, concession XI, lot 11. 
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(15) Hull Lead Veins, Que. 


(a) General location: township of Hull, county of Ottawa, Quebec. 


A beautiful vein of this mineral occurs on the west half of the seventh lot in the tenth 
concession of the township of Hull, four miles from the Gatineau river. It varies in width 
from two to three and a half feet, and was traced for upwards of 100 yards in a N.N.E. 
direction. The adjacent rock is a highly crystalline white limestone striking N. 22° 30’ E., 
and dipping to the southeastward at a steep angle. The barytes is of an opaque white colour, 
and is associated with sea-green fluorspar, which occurs chiefly towards the edges of the 
vein. 


(b) Opaque white barytes was observed in the south half of the seventh lot of the tenth 
range of Hull, on the property of Mr. Morris Foley. It occurs in a vein from four to six 
inches wide running N. 48° W. . . . About eighty paces north of this position there 
are blocks of barytes, some of which appeared to be about a foot wide, associated with sea- 
green fluorspar, and very probably derived from some other vein near the spot. No galena 
was observed to be associated with the barytes in this lot.* 


In these two deposits, special attention is called to the presence of fluorspar 
in association with galena, calcite and barite in veins otherwise almost identical 
in structure and composition with those previously discussed in this group. The 
significance of the fluorspar in-these and other deposits is taken up at the end 
of this section, following the descriptions of the various prospects (page 39). 


(16) Buckingham Lead Veins, Que. 


(a) General location: Buckingham township, Labelle county, Quebec. 
(b) Description : 


In some of the exposures of the limestone (erystalline) in Buckingham, it is intersected 
by veins of opaque white sulphate or barytes holding galena. One of these veins oecurs on 
the 21st lot of the 4th range of the township, belonging to Mr. James B. Gorman. According 
to the report of Mr. J. Lowe, in the vein of barite, which is from six to fourteen inches 
wide, there are two strings or bands of galena. Of these, where exposed, one is an inch, 
and the other an inch and a half thick. . . . The course of the vein appears to be about 
N. 50° W., and its underlie N. 40° E.,< 72°. Thirty paces to the westward from the opening 
on this lode there is another vein of the same character. It also is six inches wide, and con- 
sists of barytes, but the quantity of galena is less. The course of the vein, as indicated by an 
exposure of sixty feet is S. 53° E. On the line between the 20th and 21st lots of the same 
range, there is another vein of barytes, in which, however, no galena was visible at the spot 
where it was exposed.** 


“Geol. Sur. Can., Memoir No. 6, 1910, p. 350. 

* Descriptive Catalogue of a Collection of the Economie Minerals of Canada, and Notes 
on a Stratigraphical Collection of Rocks: Philadelphia International Exhibition, 1876. 

* Geol. Sur. Can., Report of Progress, 1866-1869, p. 20. 

“* Geol. Sur. Can., Report of Progress, 1863-1866, p. 19. 
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(17) Indian Cove Lead Veins, Que. 
(a) Location: east end of Gaspe peninsula, Quebec. 


(6) Description: 


The other locality of galena is in Indian Cove. Here is a downthrow to the southeast- 
ward, of at least thirty fathoms, by which the higher sandstone is brought opposite to the 
limestone. Between these walls, there is a lode about twelve feet wide, composed of the 
ruins of the two rocks cemented together by calcareous spar, and including numerous small 
veins of the same mineral, with crystals of galena. The principal one of these veins is 
about two inches wide in the thickest part; it has an underlie N. 74° W. < 55°; but the 
general course of the whole lode, in which the small veins occur, is about N. 18° E., and 
the underlie appears to be westward. The dislocation in this place points to a transverse 
valley or depression in the hills behind, which appears to run across to the opposite side of 
the promontory, in a course nearly N.E. In a dislocation on the northeast side of the 
promontory, which is supposed to correspond with the fault, and where a continuation 
of the lodes might be expected, no ore has yet been observed. 


Transverse dislocations are of common occurrence in this vicinity. One of them, in a 
recess about a quarter of a mile above Indian Cove, is filled with white calcareous spar, 
which has a thickness of nine feet in one part, and one foot in another. The underlie of 
the vein is S. 65° E. < 76°, while the dip of the strata at the spot is S. 55° W. < 22°. On 
the north side of the promonotory, seven dislocations, in the space of about a mile and a 
half, may be seen at one view, from a convenient distance out on the water. The displace- 
ments in six of these compensate one another; and the slope or underlie of the faults, in 
every instance, is in the direction of the downthrow. 


Greenstone dikes, intersecting both the limestones and the sandstones, are seen in several 
places.*. 


It is interesting to note the presence of greenstone dikes cutting the forma- 
tions in which the galena deposits occur. This situation resembles somewhat that 
in southern Illinois, where it is possible that a genetic relation exists between the 
fluorite-sphalerite veins and a series of basic dikes. (See page 40.) 


(18) Little Gaspe Cove Lead Veins, Que. 
(a) Location: east end of Gaspe peninsula, Quebec. 


(6) Description : 


One of these localities is in the bight of Little Gaspe cove, where the limestone is washed 
by the waters of the bay. Here are several fissures, holding these two minerals, and having 
a direction of N. 55° E., with an underlie to the northward. Near to these veins is a dis- 
location, with a downthrow on the northwest side, by which the limestone is brought against 
the higher sandstones. It is probable that the mineral veins have some connection with this 
dislocation.” 


The lode occurs in a mass of stratified limestone, which dips about S.W. 24°; and rises 
northward into a hill 700 feet in height, which constitutes Gaspe promontory. It has a 
breadth of about eighteen inches, and is composed of calespar holding masses of galena, 
together with small portions of blende and copper ore. A trial shaft was sink here to the 
depth of twenty feet upon the main vein, from which, and from several smaller parallel 
veins in the vicinity, about twenty tons of sixty-per-cent. ore were recently obtained. Besides 
the two localities already mentioned, galena has been observed in veins in several other 
localities in the limestones on the south side of Gaspe promonotory; and also on the north 
side, in a vein which may perhaps be a continuation of that of Little Gaspe cove.” 


Geology of Canada, 1863, pp. 400-401. “Idem, pp. 400-401. “Idem, p. 691. 
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(19) Baie-St. Paul Lead Veins, Que. 
(a) Location: forty miles below Cap Tourmente, St. Lawrence river, Quebec. 
(b) Description : 


Here mineral veins occur, holding small quantities of galena. The gangue in which the 
ore is distributed is composed of calespar, mingled with apple-green fluorspar. The veins 
on the south side of the limestone are smaller than those on the north, but they are all 
probably connected with one great line of disturbance. On the north side, there are two 
parallel veins in the space of six feet, one of them being three feet wide, including a frag- 
ment of gneiss which occupies half the breadth.* 


(20) Petite-Nation River Lead Veins, Que. 
(a) Location: north shore of the Ottawa river, a few miles east of Ottawa. 


(6) Description : 


Among others a vein of six or eight inches is said to.exist upon the Petite-Nation 
river, on the seigniory of the Hon. L. J. Papineau. Galena has also been brought from the 
Gatineau and the Black river; in the former case, associated with purple fluorspar.® 


Note: The most interesting feature in connection with this and the Baie-St. 
Paul deposits is not the galena content of the veins, but the fact of the association 
of fluorspar with the calcite, in veins otherwise resembling the calcite-barite veins 
previously discussed. 


(2V) Rossie Lead Veins, New York State. 


(a) Location: These are located in St. Lawrence county, New York state, 
near the town of Rossie. Descriptions of the deposits are given here, because in 
their general characters the veins closely resemble those of the Frontenac, Galetta, 
Hollandia and other properties in Ontario. Furthermore, their location and 
strike suggest that they may be the southeastward continuation of the Bedford and 
Lansdowne or Frontenac veins. 


(D) Description: The country rocks are interbedded gneisses and crystalline 
limestones of pre-Cambrian age which strike northeast and southwest. Consider- 
able mining had been done on these veins in the early days, but for the last forty 
years at least they have not been worked. Fluorspar had also been reported from 
these deposits, although it is not mentioned in the following description. 


The veins cut across the foliation of the gneisses at a high angle, approach parallelism 
with one another, and have a strike of about N. 80° W. The Coal Hill vein is the largest 
of the group. 

The vein varies from two to six feet in width, is nearly vertical, and sharply defined. 
As is well known, the gangue is coarsely crystalline calcite, carrying galena, with a little 
pyrite, and small amounts of sphalerite and chalcopyrite. 

The galena, though quite bunechy and irregular, is on the whole more abundant 
towards the middle of the vein. 

Some parts of the vein, particularly along the margins, contain abundant inclusions of 
the wall rock, forming a breccia cemented by the veinstuff. The fragments vary greatly in 
size, and are sometimes angular, while in other cases they are rounded and have clearly 


*S Geology of Canada, 1863, pp. 161-162. “Idem, p. 690. 
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suffered much loss by attrition or solution, or both. . . . To the unaided eye there is 
indication of much alteration, but closer examination, while showing alteration beyond 
doubt, tends toward the view that it has been very limited in amount. Under the microscope, 
fragments that, to the unaided eye, appear thoroughly altered, show a large amount of 
material which, beyond crushing, shows no change. Perfectly fresh, angular or rounded 
fragments of the various minerals lie in caleite and galena, with no trace of corrosion or 
alteration; and such fragments are decidedly in the majority. 

Whether or no this fracturing was attended by any large vertical displacement is not 
shown, although the fissures are evidently due to faulting. The nature of the rocks is such 
that faults of some magnitude might give no measure of the amount of throw. 

In view of the character of the minerals, both gangue and ores, their source is, perhaps, 
more apt to be found in the crystalline limestones which are frequent in the vicinity, and 
outcrop only a few rods east of the ridge in which the veins oceur.” 


(22) Redwood Lead Vein, New York State. 


(a) Location: This vein is located in Jefferson county, New York state, near 
the town of Redwood. It is described here, because of its resemblance to the Ontario 
and Quebec deposits of this group, and because of its position with respect to the 
deposits in Lansdowne, Storrington, Bedford and Loughborough townships. In 
this connection, also, it is interesting to note that the Redwood vein cuts the 
Potsdam sandstone. 


(b) Description : 


About a mile north of Redwood, Jefferson county, the R. W. & O. railroad makes a deep 
cut through the Potsdam sandstone, affording a section some five or six hundred feet long. 
Throughout the section the sandstone is much crushed, but the strata remain nearly hori- 
zontal, and the faulting doubtless present is not sufficient to bring in any other horizon. 

At one point in the section there is a fissure, from four to six feet wide, filled with 
calcite carrying galena, pyrite and sphalerite. Several smaller veins occur, there being, 
indeed, an irregular crushed zone about forty feet wide, within which the veinstuff and sand- 
stone fragments form a breccia.” 


(23) Smithfield Mine, Nova Scotia—(Lead) 


A visit was made during the summer to this property, which is now held by Messrs. 
C. F. Fraser, Howard Clark, et al, of Halifax. Although the shafts were full of water and 
the property idle for some time there was every evidence of considerable work having been 
done. I was informed that the underground work consisted of two shafts thirty and sixty 
feet deep. From the bottom of the thirty-foot shaft a cross-cut has been run from the foot- 
wall a distance of thirty-three feet to the south, traversing good ore throughout, but falling 
short of reaching the hanging wall. From the easterly or sixty-foot shaft two drifts had 
been run on the vein in either direction to a distance of thirty feet each. 

The vein with an estimated thickness of thirty feet strikes approximately east and west 
and dips at an angle of 80° or 85° to the south, the country rock consisting of Carboni- 
ferous limestone striking N. 75° W. The ore consists of fine and coarse-grained argentiferous 
galena associated with iron pyrites, calcite, and small quantities of light-coloured zine blende, 
and, it is said, can be dressed to 16 per cent. pure galena.” 


(24) Lake Superior Group of Deposits, Ont. 


Along the north shore of lake Superior there occur a number of lead, zinc 
and silver veins which resemble one another in many respects. They seem to be 
allied more closely to the deposits of this group than to those of any other group 
in this classification. Some of them seem to represent a transitional form between 


°C» H. Smyth, Jr.: ‘* The Rossie Lead Veins,’’. School of Mines Quarterly, Vol. XXIV, 
1902-3, pp. 423 et. seq. 

3 C, H. Smyth, Jr.: ‘* The Rossie Lead Veins,’? School of Mines Quarterly, Vol. XXIV, 
1902-3, page 426. 

2 Geol. Sur. Can., N.S., Ann. Rep., Vol. VI, p. 84 S. 
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the types described under Intermediate and Low-Temperature deposits. Usually 
a certain amount of quartz occurs in the gangue; the galena is frequently argenti- 
ferous; argentite is not uncommon; and zine blende is in places the chief ore 
mineral. These veins pass gradually, by the increase of the silver content, into 
silver deposits of the well-known Silver Islet type.” 

Only the most important from the point of view of lead and zine are described 
in this report. The so-called silver veins, however, also contain galena and 
sphalerite. 


(a) Silver Lake Location, Thunder Bay—(Lead-zinc) 


Silver lake lies at a distance of about six miles northward from the head of Thunder 
bay, and at an elevation of about 500 feet above lake Superior. A short distance to the 
west of it there is an enormous breeciated vein, some 250 feet in width, composed of masses 
of the country rocks cemented together with quartz and some barytes and calespar, and 
holding small quantities of galena, copper and iron pyrites and blende. This has been traced 
for about three miles. In approaching Silver lake it contracts rather abruptly, but sends 
out several branches to the eastward, of which four or five have been followed for con- 
siderable distances and are found to be much richer in galena and blende than the great 
vein. The latter is on a line of dislocation which increases in going west and appears to 
die out to the eastward. The downthrow is on the north side, and brings the indurated 
calcareous marls of the Nipigon series on that side down to the level of the iron-ore beds 
(at the base of the series) on the south side, amounting to 400 feet, or upwards, on this 
location. The specimens are taken from a shaft sunk on a vein on the line of the eastward 
continuation of the dislocation, at a point from one to two hundred yards south of Silver 
lake, and about eighty feet above its level. Here the vein runs N. 80° E. and may be about 
six feet wide, but its north wall is not well defined. The gangue consists of calespar, with 
some quartz and barytes, and holds a good proportion of galena and blende.™ 


(6) Island No. 2, Silver Lake—(Silver-lead-zinc) 


Specimens of galena weighing about seventy-five pounds. The island known by the 
above description is traversed by one of the branch veins referred to under the last heading. 
The vein runs nearly east and west, and is described as being about six feet wide, with good 
walls. The gangue is chiefly calespar, with some quartz, barytes, ete., carrying a fair pro- 
portion of galena, accompanied by blende. Two samples of dressed ore assayed by Prof. 
Chapman gave an average of 57.53 per cent. of. lead and 202.6 dwt. of silver per ton of 
2,000 pounds. 


(c) Paresseux Rapids, Kaministikwia River—(Nead) 


Large vein varying from 10 to 25 feet in width which crosses the Kaministikwia in a 
W.S.W. course about the line between lots 20 and 21, Range 1, N. in the township. of 
Paipoonge. At this locality the blende may be in sufficient quantity to prove of economic 
value. Besides the blende the vein is composed of barytes, quartz, calespar and fluorspar, 
with a little copper pyrites, iron pyrites and galena. It is supposed to be identical with 
the Shuniah vein, the large vein on location M. at the northwest corner of Neebing 
[township.] *° 


(d) Blende Lake, Thunder Bay—(Zinc) 


Vein about eight feet wide on the shore of Blende lake, a small sheet of water about 
1% miles N.N.W. of the head of Thunder bay. The bay runs east and west. The north 
wall consists of ferruginous siliceous clay slates belonging to the Nipigon series, and the 


Geol. Sur. Can., Ann. Rept., 1887, Part H, Report on Mines and Mining .on Lake 
Superior, by E. D. Ingall. 

“ Descriptive Catalogue of a Collection of the Economic Minerals of Canada, and Notes 
on a Stratigraphical Collection of Rocks: Philadelphia International Exhibition, 1876, p. 32. 
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south wall of dioritic schist of Huronian age. The blende (which is of a dark colour), 
occurs in curving ribs two to four inches thick, transverse to the plane of the vein, in a 
gangue of white calespar, with some galena and iron and copper pyrites. Silver is also 
said to have been detected in it. A shaft has been sunk upon it to a depth of twenty-five 
feet.” 


(@) Location VI L, Black Bay—(Lead) 


The above location touches the northwest corner of the township of Dorion. The vein 
is described by the owner as being about 12 feet wide, running northeastward and under- 
lying to the southeastward. <A parallel vein, underlying towards the first is said to occur 
at about twenty rods to the southward, and both are stated to have been traced for a con- 
siderable distance on the surface. The gangue is calespar with quartz and barytes, and 
besides the galena it contains more or less copper pyrites.** 


(f) St. Clair Location, Black Bay—(lLead) 


This location comprises parts of lots 10 and 11 in the 6th and of 9 and 10 in the 7th 
concessions of the township of Dorion. As stated in a report by Captain John C. Harkness, 
the vein is twelve to twenty feet wide, composed of calespar, quartz and gossan, and carries 
promising quantities of galena. It runs a little north of east, has been traced for thirty 
claims on the surface, and is situated on high ground favourable for mining, at about four 
miles from Black bay. The country rock is said to be red indurated marl, associated with 
reddish granite, with a high bluff of coarse grey trap a short distance to the northward.” 


(7g) Enterprise Mine, Black Bay—(HLead) 


This mine is situated on mining lot C, in the township of McTavish, about three miles 
west of Black bay. The vein, which runs N. 60° E. and 8S. 60° W., cuts indurated red marl 
forty feet thick, underlain by grey quartzose sandstone, flanked by red granite at about 
300 yards to the northward. At the surface there was a thickness of four feet of solid 
ore. . . . According to Professor Chapman of Toronto, this ore contains 4744 per cent. 
of lead and 10 per cent. of copper, together with an average of 17 dwt. 12 er. of gold, and 
2 oz. 2 dwt. of silver to the ton of 2,000 lbs. On entering the sandstone, the vein became 
smaller and poorer, but at 100 feet from the surface it had opened out to seven feet in 
width, and contained bunches of ore like specimen six. Several hundred barrels of ore were 
shipped from this mine in 1875, and work is still being carried on.* 


(h) Meclellar Island, Thunder Bay—(Zinc-silver) 


: situated about one mile south of the southeast end of Pie island, Thunder 
bay . . . vein forty-five feet in width, consisting of alternating bands of white barytes 
and coarse calespar, with blende, silver glance, and native silver in one of them. The wall- 
rock is massive dark crystalline diorite.” 


(7) Dorion Township, Black Bay—(Zinc) 


Three specimens of blende [from lot 10, concession VI, Dorion township]. The vein 
is reported to be about three or four feet wide, and to run NW., and SE. The locality is 
about four miles west of Black bay. It is not yet worked.” 


(7) Dorion Zine and Lead Mine, Dorion Township 


The vein, which occurs at the contact of the granite and the Keweenawan marls, has a 
strike of N. 40° W. and a dip of about 70° to the west. It occupies a fracture zone due to a 
fault which occurred along this contact, the blende and galena impregnating the granite (the 
footwall) and the Keweenawan (the hanging-wall) in the form of veinlets which fill the 
fractures for about forty feet from the contact into the granite and fifteen feet into the 
Keweenawan. The main concentration, however, which is from three to three and a half 


** Descriptive Catalogue of a Collection of the Economic Minerals of Canada, and Notes 
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feet wide, occurs along the contact, which is the fault plane proper. The galena and blende 
solutions which were accompanied by silica, calcite and barite, filled the little fissures and 
cracks formed by the fault, and enlarged them by replacement, the more soluble breeciated 
material being removed and the ores and gangue minerals deposited in its place. There was 
considerable development work done at this mine and the vein looked very promising.” 


B.— Origin of the Calcite-Barite-Fluorite-Galena Veins 


In the descriptions of the deposits of this group, no mention has been made 
of the genesis of the veins. From the poimt of view of an examining geologist or 
engineer, the question of origin is very important in that the solution of it enables 
him to form reasonable conclusions as to the extent and possible change of mineral- 
ization in the veins at depth. Since the first twenty-three deposits described in 
this division form a well-marked structural and hthological group, it was deemed 
advisable to discuss their origin collectively, after all the field evidence had been 
presented. 

The chief features characterizing these deposits that would require an explana- 
tion under any hypothesis of origin are the following: 

(1) The veins, with perhaps one exception, strike in a northwesterly direction, 
cutting across the predominant strike of the country rocks. 

(2) The deposits are fillings of fissures and are not replacements of country 
rocks. Usually they are bounded by very smooth walls, from which the vein 
material may be very readily broken. 

(3) In several cases, these veins are seen to occur in fissures cutting Paleozoic 
rocks, of as late a date as the early Ordovician (e.g., Beekmantown). 

(4) In a few instances the fissures are seen to be fault fissures, on account 
of the juxtaposition of rocks of different age, in the walls. In most of the other 
instances, such excellent evidence of faulting was not found, perhaps because it 
was difficult to detect a displacement in rocks of a somewhat uniform composition. 
However, a great many of the veins show smooth, slickensided walls, and include, 
in a matrix of the gangue, abundant horses of country rock. In one or two cases 
(especially at Rossie, N.Y.) these inclusions show considerable comminution due 
to grinding. The argillaceous gouge at the Frontenac lead mine is also suggestive 
of such comminution. These facts are good evidence of differential movement and 
brecciation. 


(5) The vein at the Galetta lead mine occupies a fault fissure, and in one 
trench the flat-lying Paleozoics may be observed on one side of the vein, and the 
Archean on the other. The amount of differential movement has not been worked 
out. However, it is very important to note that at certain points in this vicinity 
and in the neighbourhood of Ottawa several well-marked northwesterly-strikiny 
faults have been described by R. W. Ells,” E. M. Kindle and L. D. Burling.” (See 
Map No. 25c.) It is highly probable that small amounts of galena and fluorite, 
which have been reported from various points in these localities, have been derived 
from veins in these fault fissures. 


~ Ont... Bur. Mines, Vol. XV, Part: LI; 1906, po 170; 
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(6) It has been estimated” that some of these faults in the vicinity of Ottawa 
and Montreal show a differential vertical displacement of 1,800 to 2,000 feet. 
These figures afford a very interesting suggestion as regards the depth of the fault 
fissures, which are mineralized with lead and zine ores. 

(7) Many of the veins outcrop at intervals for long distances along the strike; 
those at the Frontenac, Hollandia and Galetta lead mines having each been traced, 
it is believed, for upwards of a mile. A straight line joining the Rossie and Lans- 
downe deposits and projected northwesterly will be seen (Map No. 25c) to pass 
very close to the Bedford veins. The strike of this line is not far different from 
that of the individual deposits. Similarly, a straight line joining the Redwood 
and Frontenac deposits, if projected northwestward, would pass very close to the 
Hollandia, Katherine and the Tudor Lake deposits generally. The strikes of 
the line and the individual deposits would not be very much at variance. 

These facts suggest that there may be zones of dislocation extending for con- 
siderable distance northwest and southeast across this part of Ontario, and that 
the deposits may be fillings of parts of these zones. 

(8) All of the veins that have been examined by the writer are of the pinch- 
and-swell type, and it is quite likely that the remaining ones show the same 
characteristics. Fractures of such a character are usually found in fault zones, 
where a relative displacement of the walls in any direction along a fracture would 
produce openings of a more or less lenticular shape. 

(9) The chief gangue minerals in this group of veins are calcite and barite. 
Calcite seems to be more predominant in the wider veins as at the Frontenac, 
Hollandia and Galetta properties, while barite is more abundant in the narrower 
ones, as at the Bedford, Union Creek and Crown King prospects. 

(10) The veins are of the crustification type, and sometimes this banding is 
accentuated by the presence of the ore minerals between successive bands of the 
gangue. ‘The individual bands break very readily from each other. 

(11) Fluorite is found occasionally as a gangue mineral. It is reported 
chiefly from the veins in the Gaspe peninsula and from those north of the Ottawa 
river in Hull and Buckingham townships. It is also described as occurring in a 
large vein at the Paresseux rapids, near Fort William, and in the Rossie lead veins. 

' (12) The chief ore mineral is galena. It usually occurs more or less richly 
disseminated in clusters and crystal aggregates throughout the gangue. These 
masses vary in size from small grains to some weighing several hundred pounds. 
At one or two localities the galena is seen to occur as coarse-grained tabular masses 
parallel to the crustification of the veins. 

(13) Sphalerite usually occurs in more or less amount. In the veins of 
eastern Ontario and Quebec, it is usually quite subordinate, and is found in the 
veins chiefly where they cross crystalline limestone. It is almost entirely of 
brownish colour, very similar to the ore of the Mississippi Valley region. In the 
Lake Superior group of deposits (No. 24 above), sphalerite becomes more abundant, 
and in a few of them it constitutes the chief economic mineral. 

(14) Accessory minerals in the veins consist of pyrite (or marcasite?), chal- 
copyrite and quartz. 


*% Geol. Sur. Can., Museum Bulletin No. 18, 1915. 


38 Bureau of Mines No. 4 


(15) As a general rule, especially in the eastern group, the ore minerals may 
be described as non-argentiferous. Frequently, however, they contain as much as 
one ounce of silver to the ton of galena. This proportion is not very different from 
that prevailing in the sedimentary lead and zine deposits of Missouri and the 
Upper Mississippi Valley region. 

(16) In the Gaspe peninsula of eastern Quebec, dikes of greenstone are found 
cutting the limestones of the Ordovician, in which the mineral deposits occur. 
This areal association is exceedingly interesting, as it shows that in certain localities 
igneous rocks occur which might have afforded materials for the formation of the 
veins. 

(17) In the vicinity of Madoc, Ontario, some veins, consisting very largely 
of fluorspar, are found cutting both the pre-Cambrian and the Ordovician. It is 
possible that these veins belong to the same group as the ones under discussion. 
Sufficient exploration has not been done on the deposits to show whether galena 
and sphalerite are present. Calcite occurs in the veins. 


The Hypothesis of Origin by Meteoric Waters 


The possibility of the extension of these veins to a considerable depth is a 
very important factor in estimating the value of the deposits from the point of 
view of development. In order to draw the most reasonable inferences as to 
such extension, it is necessary to formulate a hypothesis that will afford an explana- 
tion of the chief vein characteristics summarized above. 

Primarily, it is important to know whether the deposits have been formed 
entirely by meteoric waters, or whether magmatic after-effects have had an 
important bearing on the origin of the veins. If the former be the true explana- 
tion, it is reasonable to suppose that the veins do not attain any considerable depth. 
On the other hand, if ascending hot waters have played an important part, it is 
quite probable that the mineralization may continue to great depths, and may 
vary considerably in character. 

In the classification adopted for this report, these vein deposits have been 
classed as having an origin probably independent of igneous after-action. This 
seems to be the most natural conclusion, as to genesis, to be derived from a study 
of the individual deposits. For instance, the vein at the Frontenac, or Hollandia 
or Galetta lead mine, is of a very marked crustification type. No minerals are 
present in the veins that might not readily have been obtained by a leaching of 
the associated crystalline limestones. The veins themselves closely resemble in 
character the old lead veins of the upper parts of the Wisconsin-IIlinois-lowa 
deposits, which are recognized to be of meteoric origin. As a general rule, the 
galena and sphalerite of the Ontario-Quebec group are non-argentiferous. That is 
to say they contain silver only in minor quantities not of economic value. This 
is characteristic of galena and sphalerite veins of known meteoric origin. On the 
other hand, galena and sphalerite veins of igneous origin usually contain upwards 
of ten ounces of silver to the ton of sulphides. The veins have been found cutting 
lower Ordovician limestones. In the southeastern Ontario region, where these 
veins are specially abundant, there are no known evidences of igneous intrusion 
as late as the Ordovician, to whose influence the origin of the veins might he 
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ascribed. Usually the veins do not show the intimate mixture of minerals that 
very frequently is the case in deposits of igneous origin. ‘The sphalerite is of the 
light to resin brown colour that usually characterizes the zinc blende of meteoric 
origin. 

The above-mentioned characteristics obtained from the study of the chief 
individual deposits, suggest an origin for the vein material by waters of purely 
meteoric origin. The argument for this case seems to be a fairly strong one, and 
one that will probably meet with general approval. The analogy of the veins to 
deposits of meteoric origin in the United States that have been carefully studied 
is exceedingly suggestive. 


Probable Origin of the Fluorite 


After a study of the veins of this group, as a group rather than as individual 
occurrences, and after the correlation of the evidence as given in the tabulated 
summary above, a different mode of origin for these veins has suggested itself, one 
which appeals strongly to the writer. Consequently, the suggestion is made that 
the veins owe their origin to a combination of the influences of meteoric and 
magmatic waters. It is conceived that in all probability the vadose circulation 
leached much of the metallic and non-metallic constituents of the veins from the 
Paleozoic and pre-Cambrian rocks, chiefly the limestones, that occur in association 
with the veins. Calcite and barite might very readily be derived from this source. 
The limestones of the pre-Cambrian especially contain perceptible amounts of the 
sulphides of zinc, lead, iron and copper. 

The presence of considerable fluorite in some of the veins, however, cannot 
readily be explained by a process of leaching of the lmestones. Prof. Van Ingen 
pointed out in an address before the Geological Society of America at its Phila- 
delphia meeting in 1914 that fluorine occurs in the teeth and bones of marine 
animals, and suggested that this source might afford a supply of fluorite for some 
deposits. It hardly seems reasonable that a selective leaching process in this lime- 
stone could have proceeded far enough to bring about the results observed in the 
veins. Igneous rocks also contain certain amounts of fluorine, especially in apatite. 
This might be a possible source of the fluorite in the veins which intersect igneous 
rocks. But it is important to note that some of the veins containing fluorite 
abundantly occur up in the Ordovician limestones, a considerable distance above 
the underlying pre-Cambrian. Meteoric waters could not very well have carried 
this fluorite upwards from the pre-Cambrian igneous series. The evidence, there- 
fore, seems to favour some other origin for the fluorite. 


An interesting suggestion concerning the origin of the fluorine is afforded by 
its occurrence in the calcite-barite-galena veins of eastern Quebec where the 
Ordovician is cut by intrusives chronologically related to the Taconic revolution. 
It is possible that the presence of the fluorine in the vein minerals has a genetic 
relation to the igneous activity of post-Ordovician age, which produced important 
results in the Province of Quebec, but which, as far as known, did not affect 
Ontario. In this connection it is interesting to refer to the occurrence of the 
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fluorite veins in southern Illinois” and western Kentucky.” In these districts 
also the ores occur largely as fillings of fault fissures or as cements for breccias 
in zones of dislocations. Galena, sphalerite, pyrite, marcasite, chalcopyrite, calcite, 
barite and some quartz occur associated with the ore material, which is chiefly 
fluorite. Dikes of peridotite cut the formations containing the veins and it has 
been suggested by H. F. Bain™ that possibly the fluorine may have been intro- 
duced into the veins by waters that derived it from the cooling igneous rocks. It 
is well known that the important fluorspar deposits of England and Saxony also 
occur in limestones, gneisses, schists and slates, which in both cases are inter- 
sected by basic dikes. 


Vein Fillings of Fault Pissures 


It is probable that the veins of the group under discussion occur as fillings 
of fault fissures and zones of dislocation. Very frequently these veins have been 
found to be at least half a mile in length. The location and strike of the individual 
deposits as shown on Map No. 25c indicates that perhaps the displacement zones 
are much more extensive than are indicated by the known continuance of each 
individual deposit. ‘They may even extend for several miles in a northwest direc- 
tion across southeastern Ontario. If so, the natural conclusion is that they must 
extend to very considerable depths since it is generally accepted that the lateral 
extent of a fissure is to some degree a measure of its depth. Again, the data 
obtained by E. M. Kindle and L. D. Burling” in their work on the fault zones of 
southeastern Ontario, show that several of the faults in the vicinity of Montreal and 
Ottawa show a relative vertical displacement of upwards of 2,000 feet. It is 
believed by the writer that the calcite-barite-galena veins occupy fault fissures of 
this type and age. If this is the case, therefore, it is probable that many of these 
fissures extend to depths where they might tap the circulation of hot solutions 
carrying materials obtained ultimately from magmatic waters. 


Suggested Hypothesis for Origin of these Veins 


From a consideration of the evidence given above, therefore, the following 
working hypothesis is suggested as to the genesis of this type of veins: 

The vein material represents a combination of substances obtained from 
meteoric and magmatic waters. Meteoric solutions possibly leached calcium, barium, 
lead, zinc and iron compounds from sedimentary and igneous rocks and con- 
stituted the chief ground water circulation. At some time later than the Ordo- 
vician there was a period of moderate to severe earth stresses which resulted in 
the crumpling and folding of the strata in Quebec, and considerable normal 
faulting in regions farther distant from the centre. Igneous activity probably 
was an accompaniment of this period of readjustment. The deep fractures that 
were formed at this time allowed a somewhat deep circulation of the ground waters, 
and an easy egress for hot ascending solutions. These hot solutions possibly con- 
tained some fluorine; which is common as an igneous after-effect. A union of 


“The Fluorspar Deposits of Southern Illinois; by H. F. Bain, U.S.G.S., Bull. 255, 1905. 
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Vol. 21, 1893, p. 52. 

® The Lead, Zine and Fluorspar Deposits of Western Kentucky; by E. O. Ulrich and 
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these solutions in the fault fissures which would constitute main channels of cir- 
culation would, therefore, provide the material necessary for the formation of 
veins of the calcite-barite-galena-fluorite type. The actual deposition was no doubt 
controlled by the conditions of temperature and pressure, and by the varying com- 
position of the solutions. : 

If this hypothesis be correct, it is probable that the veins will show consider- 
able vertical extent. Of course it is not suggested that the mineralization would 
extend to the bottom limits of the fracture zones, nor that it would be constant. 
On the other hand, there is every reason to beheve that the mineral composition 
of the veins would vary considerably in depth. 


Tn connection with the above discussion it is interesting to recall a short paper 
in “ Economie Geology” by L. V. Pirsson,” and another a short time later by J. 
EK. Spurr” on the “ Origin of Certain Ore Deposits.” Dr. Pirsson suggests that 
possibly igneous emanations from deeply concealed magmas may have been respon- 
sible for the peculiar composition of certain ore deposits which occur in districts 
where igneous rocks are not known to come to the surface. He even intimates that 
the mid-Mississippian deposits of zinc and lead may have derived some of their 
constituents from this source. On account of the similarity of the views expressed 
therein to the suggestion made above with reference to the origin of the calcite- 
barite-galena veins of Ontario and Quebec, a few paragraphs from the paper are 
here included. The suggestions made by Dr. Pirsson seem to accord much more 


closely with the conditions in Ontario and Quebec than, for example, with those in 
Missouri. 


Moreover, the dissimilar properties of the ores in different districts, the variable rela- 
tions between lead, zine and copper in closely related ones, the occurrence of nickel and 
cobalt, and in places of fluorite, which latter when occurring in large masses could 
scarcely represent an extract from the teeth and bones of animals, ete., still remain 
Unexplained: > 6° sas 

As there is every degree between eruption with catastrophic violence to quiet outwelling 
of magma of mixed volatile and non-volatile substances under proper conditions, so there 
should be all gradations in the mode of rising of the gaseous portion through the shattered 
lithosphere and its escape at the surface. 

Furthermore, as it is natural to believe that magma, perhaps in the pseudo-rigid but 
potentially liquid form conceived by Iddings® must everywhere underlie the outer rock zone, 
so everywhere there will be a tendency for it to rise upward when opportunity permits. One 
of the first effects of relief of pressure on its upper surfaces would be the liberation of the 
volatile constituents. It may well be that in many places no further action than this happens. 
All the shiftings and movements of the lithosphere would then tend in variable degree, to 
be attended by upward movement of gaseous constituents, and in the same measure the 
passage of magma upward would be heralded by the development of increase of solfataric 
or fumarolic activity at the surface; a fact well known in volcanic regions. This quiet 
working upward of volatile matters may then be considered as the mildest phase of voleanic 
action with which we are acquainted and one which has happened, is happening, or will 
happen, practically everywhere over the world. To it we may ascribe in large measure 
peculiarities seen in the composition of many mineral springs and~ waters in otherwise 
apparently non-voleanic regions. 

The application of this principle, the quiet upward movement of volatile magmatic 
material, if it he admitted, in explaining the origin of the ore deposits previously mentioned, 
is evident. If sulphide ores have been deposited from acid emanations in those cases where 
the connection with intruded bodies of magma is clear and unmistakable from the visible 
presenee of the latter, it seems a natural and inevitable step to ascribe those instances 


7; V. Pirsson: ©“ Origin of Certain Ore Deposits.’’ Econ. Geol., Vol. 10, No. 2, 
LOT sarne | Rs 


6 7 FH. Snnrr: ‘ Origin of Certain Ore Deposits.’’? Econ. Geol., Vol. 10, No. 5, p. 472. 
o¢¢ The. Problem of Volcanism,’’ p. 164, 1914. 
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where no igneous rocks are seen or known in connection with them to such emanations 
working upward from magma in the depths below. It does not appear necessary to establish 
the connection that magma should have ever reached the surface or, perhaps, even the upper 
zone of intrusion in the lithosphere, though vena where this has happened the chances 
for ore deposition would be greatly increased. ‘ 

As to the mid-Mississippi area which has served ¢ as a basis for this suggestion, it can 
be said that evidences of the milder modes of igneous activity, in addition to the occurrence 
of the ores themselves, are not wanting in many places, while in some it has assumed a more 
active and evident form. Thus in central Arkansas are many intrusions of syenites and 
related alkalic rocks of late Cretaceous age; there are also the occurrences of diabase, 
porphyrites, ete., in the eastern Ozarkian uplift of Missouri; of peridotite dikes in Kentucky 
and Illinois, with which are associated ores and fluorspar, the latter in huge masses, and 
indicative of fumarolic action from magma below. The great volumes of ‘‘ sulphurous ’’ 
gases, which issued from the ground and whose presence is mentioned by so many observers 
at the time of the New Madrid earthquakes in 1811-12, may possibly have had such an 
origin, and afford an example of the outbreak of magmatic vapours from below. It is not 
suggested that they were the cause of the seismic phenomena, but merely attendant upon 
his “the disturbance and displacements of the rock masses giving them an opportunity to 
escape. All of these instances and others that might be cited appear to point in the same 
general direction. 


C.—Gash Veins and Impregnations in Paleozoic Limestones 


(1) Albemarle Zine Mine, Ont." 


(a) Location: This property is located on lot 30, concession II, of the town- 
ship of Albemarle, Bruce county, Ont., about eight miles from Wiarton. 


(b) Ownership: The mining rights to 100 acres are owned by the Albemarle 
Zinc Company, of which George Bourne, of Wiarton, is Manager. 


(c) Operation: Small amounts of development work have been done at inter- 
vals since the summer of 1910, consisting of surface trenching and the sinking of 
a shaft to a depth of thirty feet. There are several open pits. 


(d) Occurrence of the ore: 


Zine blende occurs filling pore spaces and cavities, and partially replacing fossils and 
the country rock. The greatest accumulation of ore was found in cavities open to the 
surface and evidently dissolved out by meteoric water. Loose ore was mixed with pebbles 
and earthy materials, and in one place as much as 110 pounds of ore were obtained from a 
single pocket.” 


(2) Lake Mistassini, Que.—(Lead-zinc) 


(a) Location: At the northeastern corner of the Chibougamou region of Quebec, 
between lakes Wakonichi and Mistassini, two miles north of the Hudson’s Bay 
Post. 


(b) Description : 


The Mistassini galena and blende occur in a rather flat-lying limestone, which has 
received some flexures and shearing; the galena and blende are found in small spots and 
splashes in these flexures. The existence of these minerals, associated with limestone, indicates 
a possibility of larger deposits elsewhere in the Mistassini basin.” 


Wnt. BUT Manes ss V Ol, keV eal hel Os lel Die 

7 Geol.. Sur. Can., Summ. Rept., 1912, p. 281. 

“Report on the Geology and Mineral Resources of the Chibougamou region, Quebhee, 
Dept. of Colonization, Mines and Fisheries, Prov. of Quebec, 1911, p. 185. 
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3. Anamorphosed Low-Temperature Deposits 


At several localities within the pre-Cambrian shield in southeastern Ontario 
deposits of lead and zine sulphides occur disseminated through crystalline lime- 
stones. In a few of the localities these disseminations are sufficiently segregated 
to constitute sulphide deposits of probable economic value. In other places the 
ore minerals are merely richly disseminated, and not in bodies that give promise 
of developing into deposits of commercial importance. Two examples of this 
group are discussed in detail in the following section. 

All limestones are believed to contain zinc and lead in at least very small 
amounts. ‘T'races of these metals have been found in most limestone analyses. 
The crystalline hmestones of the pre-Cambrian of southeastern Ontario and western 
Quebec, many of which belong to the Hastings or Grenville groups, very commonly 
contain the sulphides of these metals disseminated through them in grains of 
recognizable proportions. It is believed by the writer that compounds of zinc and 
lead were deposited in these limestones syngenetically with the calcium carbonate 
in minute quantities in a manner similar to the occurrence of zine and lead in 
unmetamorphosed Paleozoic limestones. The great regional metamorphism which 
these early pre-Cambrian limestones have at various periods undergone, is be- 
heved to have afforded conditions favourable for the segregation. of the minute 
quantities of the zinc and lead minerals present into disseminated grains of dis- 
tinguishable size. That is to say, limestone recrystallizes so readily under con- 
ditions of differential stress, that each period of regional deformation was accom- 
panied by the development of flowage conditions in the limestone. These flowage 
conditions, therefore, afforded an opportunity for the like particles of lead and 
zinc minerals to segregate into larger grains. 

Although crystalline limestones are abundant throughout the area covered 
by this Report, the presence of galena or sphalerite in commercial quantities within 
their masses is known in only a very few cases. Two of these examples have come 
to the attention of the writer, and careful field investigations have led to the be- 
lief, that in these cases the segregation process has been enabled to attain such large 
proportions that the final result is not a disseminated deposit of ore grains of 
recognizable size, but a deposit in which the grains have been so closely segregated 
as to constitute a series of lenticular masses of almost solid ore minerals. . Extra- 
ordinary conditions seem to have accounted for the opportunity of increased 
segregation, and these conditions are believed to have been the greatly increased 
heat and pressure induced in the crystalline limestones by the intrusion into them 
of large masses of granite and gabbro which occur in the immediate vicinity of the 
zine and lead deposits. The lmestone near the granite and gabbro contacts is 
usually very coarse grained, and the ore minerals are chiefly developed in these 
coarse-grained phases. For reasons explained in the discussion of the individual 
deposits, the granites and gabbros are not believed to have contributed anything in 
the way of ore minerals to the limestone. 

On the other hand, there are large areas in southeastern Ontario and western 
Quebec where apparently the same limestones are intruded by granite without the 
known presence of zinc and lead sulphide deposits. 
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The deposits described below are conceived by the writer, therefore, to be 
merely anamorphosed representatives of mestones which contained within them- 
selves the elements that finally were segregated into the sulphide bodies. 


(1) Long Lake Zinc Mine, Frontenac County, Ont. 


(a) Location: This property has formerly been known as the Olden or 
tichardson zinc mine and is located in lot 3, concession V, and lot 3, concession 
VI of the township of Olden, Frontenac county, Ontario. The nearest railroad 
stations are Tichborne Junction, eight miles distant, on the Montreal-Chicago and 
Kingston and Pembroke hnes of the C.P.R., and Mountain Grove, about seven 
miles distant on the Toronto-Peterborough-Montreal line of the C.P.R. A siding 
on the latter line has been constructed at a point four miles north of the mine. 
The property is about thirty-six miles north-northwest of the city of Kingston. 


(b) Ownership and operation: The mineral rights of 1961. acres underlying 
the locations mentioned above are owned by James Richardson & Sons, Limited, 
grain merchants, Kingston, Ontario. The property has been operated in a desultory 
fashion by the owners since about 1897, but no systematic exploration has yet 
been carried out to determine the extent of the mineralization. During the winter 
of 1914-1915 the property was under option to a group of United States zine 
interests known as the Long Lake Zine Company, and the underground workings 
were unwatered and a thorough examination was made by the writer. In May, 
1915, the property was returned to the owners, and is still idle at the time of 
writing. 


(c) Geology: The mine lies within the area of the pre-Cambrian shield of 
southeastern Ontario, about sixteen miles north of the overlapping edge of the 
Paleozoic. The rocks are well exposed, and the succession in its broad features 
appears to be as follows: 


PALEOZOIC Sandstone: Upper Cambrian 
Unconformity 
“Granite: Moira (?) 
Intrusive contact 
Gabbro and diorite gneisses 
PRE-CAMBRIAN 5 Tatrusive contact 
Gedaees limestones 
(Juartzites 
jee gneisses 


Green schists 


\ 


Of the last four members of the succession, only the erystalline limestone 
occurs in the immediate neighbourhood of the mine. It is the oldest rock in the 
mine area. It is usually coarsely crystalline, and occurs in elongated strips, striking 
about N. 20° E., magnetic, seldom more than a few hundred. feet in width. The 
limestone has been intruded by a gabbro, which shows a slightly gneissic structure. 
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The banding of this gneissic gabbro is parallel to the northeasterly trend of the 
limestone, and in no place is the gabbro seen to cut across the limestone, except 
in dikes. Slight irregularities along the contacts, however, give evidence of the 
intrusive nature of the contact. Both the limestone and the gabbro, as well as the 
associated quartzites, gneisses and green schists, have been intruded by a massive, 
coarse-grained granite, which underlies great stretches of country to the north 
and south. Dikes of aplite and pegmatite from this parent source traverse both 
the limestone and the deposits of zine ore. 


(d) Development: The property has been explored throughout a length of 
3,900 feet by surface stripping and underground workings. Practically all of the 
development has been done at points where the ore came to the surface, and is of 
the following character: 


(1) Five shafts on the ore body varying from 60 to 125 feet in depth. 

(2) About 350 feet of drifting, mainly in ore. 

(3) Three open cuts up to 60 feet long and 40 feet deep. 

(4) Twenty-five pits and trenches varying in depth from 3 to 30 feet. (See 
Fig. 3.) } 


In addition to this, about one thousand feet of diamond drilling, distributed 
in shallow holes mainly between the east and mill shafts, was accomplhshed during 
the winter of 1914-1915. 


(e) Nature of the ore and gangue: The ore is chiefly zinc blende of a dark 
chocolate-brown colour, with small amounts of galena. In places, pyrite is a 
common associate of the ore, while pyrrhotite and chalcopyrite are present to a 
slight extent. Where the sphalerite is coarse grained, it is almost entirely free 
from the other sulphides, but wherever the fine-grained phase of the ore pre- 
dominates, it is usually rather intimately mixed with the sulphides of lead, iron 
and copper, as well as with the gangue minerals. An assay of a sample of the 
ore, taken at random from the various dumps and outcrops, gave a silver content 
of 1.05 oz. per ton of 35.4 per cent. zine concentrates. The ore, therefore, is from 
a commercial point of view non-argentiferous. 

The chief gangue mineral is the calcite of the country rock. Greenish diopside 
and quartz are also of common occurrence in association with the fine-grained 
variety of the ore. 

The records of shipments made from the property show that hand-jigged con- 
centrates have been made that assayed 50 per cent. zinc and 8 to 9 per cent. lead. 
Ore was also hand-picked that assayed 40 to 44 per cent. zine. 


(f) Occurrence of the ore: The ore occurs entirely within the crystalline 
limestone in horizons parallel to its banding. Thickened and flattened “lenses” 
of the sulphides are the characteristic feature of the deposit, but ore grains are 
usually disseminated more or less thinly through the limestone, in these same 
general horizons. On careful inspection it is seen that all gradations exist between 
the thinly disseminated ore and the apparently massive “lenses.” Evyen these 
so-called “lenses” contain disseminated grains of the gangue minerals through- 
out their mass. Their boundaries are not sharply defined, but exhibit a gradation 
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Fig. 3—Long Lake Zine Mine, Frontenac county, Ont. 
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from dominant ore to dominant gangue minerals within the space of an inch or 
two. Consequently it appears that the lenses are in reality made up of closely 
segregated sulphide disseminations. 


There are three main ore horizons, as shown on the accompanying sketch 
(Fig. 3). The two chief ones lie within the limestone band, at distances averaging 
about 80 and 200 feet south of the northern contact. Another horizon occurs within 
the limestone along the northern contact, as shown in some trenches on the eastern 
half of the map. No mining has been done on this latter horizon. In addition 
to these main localities, thin “lenses” and disseminations of zine blende may be 
seen at other horizons within the limestone. 


The “lenses” vary considerably in size and shape. In general they are 
approximately circular. They vary in length from 5 or 6 feet to about 100 feet, 
and in width from a few inches to 14 feet. At the western shaft a “lens” 
has been mined that was 14 feet thick at the surface, and which outcropped 
throughout a length of 90 feet. This “lens” was mined to a vertical depth of 
about 40 feet, and constituted the largest individual body so far encountered. It 
consisted very largely of the coarse-grained variety of zine blende, which was hand- 
picked for a shipping product. Other “lenses” of considerable size have also been 
encountered from time to time. 


of ore 


The individual “lenses” may pinch and swell several times between their 
centre and circumference. As a general rule, they appear to be entirely separate 
bodies with no connection between adjacent ones. Exceptionally, small connecting 
links may be seen between two comparatively large bodies of ore. These connecting 
hnks usually consist of thinly disseminated zine blende and pyrite along one or 
two thin bands of Hmestone, and may escape the attention of one not searching 
for them. 


The disseminated character of the ore and its intimate association with the 
gangue minerals strongly suggest that in their present condition both ore minerals 
and limestones are of simultaneous crystallization. Dikes of granite and gabbro 
from the main intrusive masses cut both ore and limestone, and prove that the ore 
minerals were in their present form within the hmestone previous to the period 
of dike intrusion. The dikes, therefore, do not interfere with the extension of 
the ore. 


(7) Genesis of the ore: As suggested in the introduction to this division, 
the deposits, of which the Long Lake mine is the best known example, are believed 
to be simply the segregated products of the disseminations of sulphide minerals 
originally present in the hmestones. ‘There is no evidence indicating that the ore 
minerals have been introduced from any foreign source. The intrusive rocks are 
believed to have produced conditions of high temperature and pressure within the 
limestone of such a character as to allow the sulphide constituents to segregate 
into “ lenses.” 


* A complete discussion of the evidence for this hypothesis will be given in an article 
by the writer to be published in a fortheoming number of ‘‘ Economie Geology,’’ entitled 
‘¢ Ore Genesis and Contact Metamorphism at the Long Lake Zine Mine, Ontario.’’ 
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(2) Sheffield Township Zine Deposit, Addington County, Ont. 


(a) Location: This prospect is situated on the west half of lot 10, concession 
XV, Sheffield township, county of Addington, Ontario. The nearest railway station 
is Enterprise on the new Chicago-Montreal Lake Shore hne of the Canadian 
Pacific railway, and is eight miles distant. 


(b) Geology: The rock succession is very similar to that at the Long Lake 
zinc mine. White crystalline limestones, associated with micaceous gneisses are 
intruded by a massive, coarse-grained granite, all of pre-Cambrian age. 


(c) Nature of the ore and gangue minerals: The chief ore mineral is zine 
blende of a dark chocolate-brown colour. This is associated with small amounts 
of galena and pyrite. The gangue is chiefly crystalline limestone, with minor 
quantities of lme silicates. 


(7) Occurrence of the ore: The sphalerite occurs disseminated through the 
crystalline hmestone near the granite contact in grains varying from the size of a 
pea to that of a walnut. No massive ore was seen. Certain belts within the lime- 
stone seem to be richly mineralized, while others are almost barren. 


(e) Development: Scarcely any development has been done on the property. 
There are two pits on the zone of mineralization, one of which is about eight feet 
and the other two feet deep. The mineralized belt may be followed by intermittent 
outcroppings for at least 150 feet. In no place is this belt wider than five feet. 


(f) Genesis of the ore: It is believed that the zinc-sulphide minerals were 
original constituents of the limestone, and were simply segregated at the time of 
the granite intrusion, which produced conditions of flowage in the limestone. No 
specific data as to the origin of this deposit was obtained, but all the evidence 
suggests that it is an occurrence similar to the disseminated phases of mineraliza- 
tion at the Long Lake zine mine. 


BOUNTIES ON LEAD AND ZINC PRODUCED IN CANADA 


In order to encourage the production of the refined metals in Canada from 
Canadian ores, and to stimulate the exploration and development of Canadian 
deposits, the Dominion Parliament has placed bounties on zinc and lead pro- 
duced in Canada from home ores. For the purpose of general information the 
following statements concerning the operation of these bounties are here introduced. 


The Lead Bounties Act, I9I3 


An Act respecting the payment of bounties on Lead in Lead-bearing Ores mined 
in Canada. 


(3-4 George V. chap. 29. Assented to 6th June, 1913.) 


Whereas, under the provisions of chapter 31 of the statutes of 1903 and of chapter 
43 of the statutes of 1908, as amended by chapter 37 of the statutes of 1910, the amount 
of bounty payable on lead contained in lead-bearing ores mined in Canada was not to exceed 
two million four hundred and fifty thousand dollars; and whereas the time within which 
the said amount is payable for the purpose aforesaid expires, under the provisions of the 
said chapter 48, on the thirtieth day of June, nineteen hundred and thirteen, and there will 
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then remain unexpended of the said sum approximately six hundred thousand dollars; There- 
fore His Majesty, by and with the advice and consent of the Senate of the House of 
Commons of Canada, enacts as follows:— 


1. This Act may be cited as The Lead Bounties Act, 1918. 


2. The Governor-in-Council may authorize the payment of a bounty of seventy-five 
cents per hundred pounds on lead contained in lead-bearing ores mined in Canada, on and 
after the first day of July, nineteen hundred and thirteen, such bounty to be paid to the 
producer or vendor of such ores; Provided that the sum to be paid as such bounty shall not 
exceed two hundred and fifty thousand dollars in any year ending on the thirtieth day of 
June; providing also that when it appears to the satisfaction of the Minister charged with 
the administration of this Act that the standard price of pig lead in London, England, 
exceeds fourteen pounds ten shillings sterling per ton of two thousand two hundred and 
forty pounds, such bounty shall be reduced by the amount of the excess. 

The total amount of the bounty payable under the provisions of chapter 31 of the 
statutes of 1903, chapter 43 of the statutes of 1908 (as amended by chapter 37 of the 
statutes of 1910), and of this Act, shall not exceed two millon four hundred and fifty 
thousand dollars. 


3. Payment of the said bounty may be made from time to time to the extent of sixty 
per cent. upon smelter returns showing that the ore has been delivered for smelting at a 
smelter in Canada. The remaining forty per cent. may be paid at the close of the fiscal 
year, upon evidence that all such ore has been smelted in Canada. 

2. If at the close of any year it appears that during the year the quantity of lead pro- 
duced, on which the bounty is authorized, exceeds sixteen thousand six hundred and sixty- 
seven tons of two thousand pounds, the rate of bounty shall be reduced to such sum as will 
bring the payments for the year within the limit mentioned in section 2 of this Act. 


4. If at any time it appears to the satisfaction of the Governor-in-Council that the 
charges for transportation and treatment of lead ores in Canada are excessive, or that there 
is any discrimination which prevents the smelting of such ores in Canada on fair and 
reasonable terms, the Governor-in-Council may authorize the payment of a bounty, at such 
reduced rates as he deems just, on the lead contained in such ores mined in Canada and 
exported for treatment abroad. 


5. If at any time it appears to the satisfaction of the Governor-in-Council that products 
of lead are manufactured in Canada direct from lead ores mined in Canada without the 
intervention of the smelting process, the Governor-in-Council may make such provision as 
he deems equitable to extend the benefits of this Act to the producers of such ores. 


6. The Governor-in-Council may make regulations for carrying out the intention of 
this Act. 


7. The bounties payable under the provisions of this Act shall cease and determine on 
the thirtieth day of June, one thousand nine hundred and eighteen. 


Owing to the high price of lead prevailing in London during the past two 
years, the bounty paid during this period amounted only to $11,496. The amount 
still available, Dec. 1, 1915, therefore, for the payment of this bounty is $625,171. 


Proposed Bounty on Zinc 


The following is a copy of a resolution introduced in the Dominion House of 
Commons by Sir Thomas White, Minister of Finance, on April 13th, 1916, re zinc 
or spelter bounty: 


Resolved, That it is expedient to authorize the payment out of the Consolidated Revenue 
Fund of a bounty of two cents per pound on zine or spelter, containing not more than two 
per cent. of impurities, produced in Canada from zine ores mined in Canada provided the 
standard price of zine or spelter in London, England, at the time of production is less than 
£36 19s. 3d. sterling per ton of two thousand two hundred and forty (2,240) pounds, when 
the bounty payable shall be an amount equal to the difference between such standard price per 
ton and £36 19s. 3d. per ton. Further provided, that in no event shall bounty be payable 
when the price received for zine or spelter by the producer is eight cents or more per pound, 
and that no bounty shall be payable on zine or spelter to the producer during the continuation 
of the war, and in no event on zine or spelter produced after July 51st, 1917. 
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This bounty, therefore, would assure a market for zinc concentrates on the 
basis of 8-cent spelter at least until July 31, 1917, provided the concentrates are 
smelted in Canada. 


PRODUCTION AND CONSUMPTION OF LEAD AND ZINC IN CANADA 
Lead 


At the present time practically all of the production of pig lead and lead ore 
in Canada comes from British Columbia. In 1913 very small amounts of pig lead 
were produced from Ontario and Yukon ores, but of the total of 37,662,703 pounds 
for that year, 37,636,899 pounds were recovered from British Columbia ores. 

The information with regard to the lead deposits of eastern Canada given in 
this paper shows that a very considerable amount of lead concentrates might be 
produced in Ontario and Quebec, if there were a lead smelter in eastern Canada 
which might afford a market. The extent of the demand for pig lead in Canada 
may be deduced approximately from a consideration of the following figures.” 


Lbs. 
Total Canada production of pig lead, 1913...... 37,662,703 
4g PS TIN POLtswOl, lead ve Lo Leste kts, ioe 26,229,000 
DotalGsupp ly, GiGi ogy a. ce eer od nner ead eet: 63,891,703 
Canadians éxports, ots leéade clo lommnce wernt coer. 329,960 
Potaledemand. "10 13. eee sere eee Cee te eee 63,561,743 


Consequently, in 1913, Canada produced about 59.4 per cent. of her total 
requirements. The chief consumption of lead is now in eastern Canada, which, in 
spite of its undeveloped resources in lead ore, produced only a very smal] quantity 
of pig lead. 


Zinc 


The production of zine ore (concentrates and hand-picked products) in Canada 
in 1913 was 7,889 tons, which was estimated to contain 7,069,800 pounds of zine. 
By far the greater part of this production came from the British Columbia mines, 
but small amounts were produced from the mines at Notre-Dame-des-Anges, Port- 
neuf county, Quebec. Until 1915, there was no zine smelter or refinery in Canade, 
and all the concentrates had to be shipped to the United States or Europe for 
reduction. Consequently, all the metallic zine and zinc oxide used in Canadian 
industry was imported. 

During the last three years, experiments on the hydrometallurgy of zinc have 
been conducted in British Columbia by Mr. French, and by the Consolidated 
Mining and Smelting Company of Canada at Trail. The result of these investiga- 
tions is the decision on the part of both companies to erect reduction plants to 
treat zinc ore on a commercial scale. The new hydrometallurgical plant at Trail 
is now in process of installation. During the summer of 1915, also, the East 


* Ann. Rept. Min. Prod. of Canada, Mines Branch, Ottawa, 1913, -p. 135, et seq. 
* Tneludes, pig, old, scrap lead, sheets, bars, blocks. 
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Canada Smelting Company have erected an electrolytic zinc reduction plant at 
Welland, Ontario, and are, at the time of writing, treating small quantities of 
oxidized zinc ores. Consequently, in the course of another year or so, a consider- 
able amount of Canadian-made zinc should be available for use in home industry. 

The Annual Report on the Mineral Production of Canada shows the following 
figures for 1913: 


Lbs. 
Total sun portcaol Spel ver... wen aire reir ie pce re 10,784,500 
PG UalmIIN POUUNEC ie Tl CoNe sri no kok tater ISL Revs 9,931,100 
PGT ACO Tic EN OP TO Mgre tae ret edt scr ce Ae eo 20,715,600 


The total zine content of the zinc ores sent to the smelters from the Canadian 
mines in 1913 amounted to only 7,069,800 pounds, or about 34.2 per cent. of the 
home consumption. If the new undertakings in the way of the electrolytic reduc- 
tion of zine ores prove commercially successful in Canada, there is no reason why 
they should not develop on a scale sufficient to meet the needs of Canadian industry. 
At the present time, the chief obstacle in the way of the development and operation 
of zinc properties in Canada is the lack of home reduction works of large capacity 
and the necessity of shipping ore into the United States. 


DUTIES ON ZINC AND LEAD: CANADA AND UNITED STATES 


(a) Zine ore entering the United States: 10 per cent. ad valorem on the contained 
zinc. 

(b) Lead ore entering the United States: 34 cent per pound on the contained lead 
in excess of 3 per cent. 

(c) Lead and zine ores entering Canada: Free. 

(d) Zine in blocks, pigs, sheets, zinc dust, old zine entering the United States: 15 
per cent. ad valorem. 

(e) Lead in pigs, bars, etc., lead dross, lead bullion or base bullion; in sheets, 
pipe, shot and wire, entering the United States: 25 per cent. ad valorem 
on the contaimed lead. 

(f) Zine in blocks, pigs, sheets, etc., entering Canada: Previous to the war, this 
was admitted free of duty. The war tariff imposed a duty of 714 per cent. 
ad valorem on these articles. 

(g) Lead in pigs, bars, sheets, etc., entering Canada: Previous to the war, the 
duty was 15 per cent. ad valorem. The war tariff imposed an additional 
71% per cent. ad valorem. 


CONCLUSION 


The descriptions of the deposits in this report have drawn attention 
to certain areas which deserve a more thorough exploration. The deposits along 
the north shore of lake Superior merit closer examination, and there seems to be 
no reason why some of those that have been described should not develop into 


** Blocks, pigs, sheets. 
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bodies of commercial importance. The presence of silver in these deposits makes 
them specially worthy of investigation. 

Attention has been drawn to the fact that the calcite-barite-galena veins 
probably occur in a series of northwesterly striking fault fissures. The natural 
conclusion is that all such fault fissures would be worthy of exploration. Several 
of these are shown on Map No. 25c, and it is suggested that careful examinations 
in the area crossed by these faults might give results of economic importance. 

At the present time mining operations for lead and zinc are being conducted 
at only three localities in Ontario and Quebec. As a market for the products of 
these mines, there is only the electrolytic zine refinery at Welland, Ontario, which 
is at present operating necessarily on a small scale. The lead smelter of the North 
American Smelting Company at Kingston has been idle for about three years, 
although reports are in circulation that it may be blown in again in the near future. 

It is hoped that the encouragement given to these industries by the Dominion 
Parhament in the way of bounties, intended to develop finished products so badly 
needed by Canada and Great Britain for military and other purposes, may result 
in the establishment of Canadian smelters capable of handling the products that 
might very readily be furnished to them by Canadian mineral deposits. 
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No. 25e—South part of Frontenac county, eastern Ontario, geologically coloured, to 
accompany report of M. B. Baker; scale, 1 mile to 1 inch. 
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THE GEOLOGY OF KINGSTON AND VICINITY 
By M. B. BAKER 


Introduction 


Accompanying the Report of the Royal Commission on the Mineral Resources 
of Ontario (1890) is a geological map, scale 45 miles to the inch, prepared froin 
various Dominion, surveys made between 1842 and 1882. ‘This map shows the out- 
line of the Paleozoic against the pre-Cambrian, the latter being divided simply into 
the Laurentian and Huronian systems. In the vicinity of Kingston the pre- 
Cambrian area is shown as a narrow neck of land joining two large areas, one to 
the northwest in Ontario, and the other to the southeast in the state of New York. 

In 1901, the Geological Survey of Canada issued a report’ accompanied by a 
map, scale two miles to the inch, showing portions of the counties of Frontenac, Ren- 
frew, Lanark and Leeds. This map outlines the Paleozoic and pre-Cambrian areas 
in very much greater detail, but no attempt was made to sub-divide the pre- 
Cambrian, which is all depicted in one colour. 

During the last decade the pre-Cambrian of this Province has been the subject 
of particular study. 'The discovery, in these rocks, of the rich silver deposits 
around Cobalt, and later the equally rich gold deposits in the Porcupine area having 
brought the world’s greatest geologists to Ontario, the pre-Cambrian rocks naturally 
came in for the most detailed study and discussion. As a result of all this study 
we now have definitely accepted relationships among several of the geological 
groups, and in fact well established ones among all the members of the pre- 
Cambrian in eastern and northern Ontario. | 

During the last fifteen years the writer, teaching geology in Queen’s University 
and the School of Mining at Kingston, has been able to take advantage of these 
groups in the vicinity, so well adapted for instruction of students on geological 
excursions. Geology is taught to some extent at the Royal Military College, also at 
Kingston, and the need of a detailed geological map has been sorely felt by all 
concerned. Moreover, the large productive deposits of mica, feldspar, and other 
minerals justify some special study, and the writer hopes that the observations made 
in this report will be of value to prospectors for these and other products. 

The actual preparation of a map was carried out by W. R. Rogers, Topographer 
to the Ontario Bureau of Mines; to him and to the Military Surveys Branch of 
the Department of Militia and Defence at Ottawa for the use of contoured road 
maps as well as the detailed maps of the waterways, the thanks of the writer are 
appreciatively tendered. 

The section of this report dealing with the fossiliferous Paleozoic strata has 
been prepared by Dr. HE. M. Kindle under the direction of the Deputy Minister of 
Mines at Ottawa. At the request of the Bureau of Mines of Ontario the Canadian 
Geological Survey kindly undertook this section of: the report. 

The chemical analyses in the report were made by W. K. McNeill, Provincial 
Assayer. 

*Geo. Sur. Can., Vol. XII, Pt. I, Iron Ore Deposits along the Kingston and Pembroke 
Railway, by E. D. Ingall. 

1 


2 Bureau of Mines No. 4 


During the summer months of 1915 the writer was able to map in consider- 
able detail all the southern part of the county of Frontenac, including the town- 
ships of Kingston and Pittsburgh, parts of Portland, Loughborough and Storring- 
ton, as well as Howe island, Wolfe and the smaller neighbouring islands. The 
geology of the northern part of the State of New York, covering the area imme- 
diately south of this, was worked out by Messrs. Cushing, Fairchild, Ruedemann and 
Smythe, and published in 1910." A comparison of the two maps as well as the 
geology is most interesting, for the structural, topographical, and geological features 
in general, over the two areas, are identical. 


Age Classification of the Rocks of the Area 


Below is the classification of the rocks, according to their age relations, used 
in this report and on the accompanying map. ‘The oldest rocks are at the bottom 
of the table. 


\ RECENT Marl and peat beds, shallow water deposits. 
Late glacial boulder clay, unsorted. 
PLEISTOCENE 1 [ Saugeen laminated clays “sand and fine gravel ; 
GLACIAL eS ro ais ? 
| all sorted produets of glacial till. 
Boulder clay, unsorted glacial till. 
( r ‘Trenton Group— Limestones and _ inter- 
bedded shales. 
Leray and Lowville— 
coarse limestones. 
Pamelia formation—a 
PALEOZOIC 4 ORDOVICIAN < Black River fine textured lime- 
stone. 

Group— Rideau beds (basal mem- 
berm) OL Pamelia), 
shales, sandy  lime- 
stones and conglom- 
erates. 

CAMBRIAN Potsdam— - Sandstones. 


GREAT UNCONFORMITY. 
KEWEENAWAN _ Trap, diabase and gabbro intrusives. 


INTRUSIVE CONTACT. 
ALGOMAN Coarse-grained granite and syenite intrusives, 
with later pegmatites. 
INTRUSIVE CONTACT. 


LAURENTIAN Grey to pink, medium to fine-grained, granitic 
PRE-CAMBRIAN (4 gneisses. 


INTRUSIVE CONTACT. 


White, coarsely crystalline limestone, with 
quartzite and rusty-weathering gneisses. 
SAD NCEE Dark green to black gneisses, thoroughly im- 
pregnated with minute dikes of Laurentian 
\ granite, now also changed to gneiss. 


II ND 


*New York State Museum Bulletin, No. 145. 


1916 The Geology of Kingston and Vicinity 3 


General 


The area about Kingston occupies a unique position mineralogically in that it 
affords a great variety of minerals, many of which are present in such amounts as 
to be of economic value. Numerous others, of no value economically, are of such 
perfect development, and of such large dimensions, as to find places in the museums 
of many institutions. ; 

A list of the most important of these minerals follows :— 


Actinolite. Bytownite. ,- Hematite. Pyrrhotite. 
Amphibole. Calcite. | Ilmenite. Quartz. 
Anhydrite. Celestite. | | Labradorite. Rutile. 
Anorthite. Chaleopyrite. j:°) « Milky Quartz. Scapolte. 
Anthraxolite, Corundum. _: +  Molybdenite. Sphene. 
Apatite. Dolomite. | Muscovite. Tale. 
Arsenopyrite. Fluorite. | Nepheline. Tourmaline. 
Barite. Galena. | | Orthoclase. Wilsonite. 
Beryl. Garnet. Plagioclase. Zine blende. 
Biotite. Gold. Pyrite. Zircon. 
Bog Iron. Graphite. pie h VLOXENC. 


More than half of these minerals have been mined in this area, so that they are 
not mere accessories requiring microscopic detection. 

The area is particularly interesting also in showing the contact of the 
Paleozoic sediments with the pre-Cambrian floor. The former lie unconformably 
upon the latter, and at several places the actual contact is excellently shown. It is 
evident that the northeasterly and southwesterly trend of the ridges and valleys, as 
well as the peneplane type of topography of the pre-Cambrian as seen to-day, was 
developed in pre-Cambrian time and not later, as might at first appear probable. 

The southwesterly moving ice of the Labradorian ice sheet has been thought 
by some to have produced the valleys and ridges of corresponding direction, but a 
study of the area shows a perfect parallelism of structure throughout the whole 
group. ‘The gneisses and schists strike northeast and southwest, irrespective, as a 
rule, of their dips. The harder and softer belts of gneiss have their axes in this 
same direction; the deep valleys and waterways were eroded in this same direction ; 
and even the larger boss-like intrusions of igneous rocks have their longer axes in 
this general direction. There is little doubt, therefore, that the Labradorian 
glaciers moved southwesterly as a result of the pre-Cambrian topography already 
existent, rather than that they produced it. Many remnants or outliers of early 
Paleozoic beds in the area can be seen as very thin patches that have served to 
preserve the pre-Cambrian surface, and they all show clearly that the present 
contour of these early rocks was developed before the Paleozoic sediments were laid 
on them. 


Grenville—Laurentian 


The earliest members of the geological record have been the subject of intense 
study, re-arrangement, and dispute among a large number of investigators. It was 
not until 1907 that geologists began to agree that the oldest member of the pre- 
Cambrian series, the Keewatin, was not all igneous in origin as was previously 
believed. In 1909 the writer, engaged by the Bureau of Mines of Ontario to report 
on the geology of the Abitibi Lake area,’ pointed out that certain rusty-weathering 


* Ont. Bur. Mines, Vol. 18, 1909, Part I, pp. 263-283. 
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gneisses and schists carrying staurolite, with bands of crystalline limestone and 
greywacké, were perfectly inter-bedded with the Keewatin iron formation. The 
writer therefore claimed that much of the Keewatin was of chemical origin. 

In 1907 a paper * was written on “The Grenville-Hastings Unconformity ” by 
Dr. Willet G. Miller and Cyril W. Knight, in which it was stated that they had, 
found a sedimentary series, which they called the Grenville, resting on a floor 
of basic lavas, which they called the Keewatin. Subsequent work’ by these 
geologists, on the area immediately northwest of the one here under description, 
confirmed that discovery. 

The Keewatin is a term which is therefore now applied, by the Bureau of 
Mines of Ontario, to the igneous floor on which the sedimentary and chemical 
deposits he, and the name Grenville is retained for this sedimentary series. In 
northwestern Ontario the Keewatin is very abundantly present, and the Grenville 
is relatively scarce, whereas in southeastern Ontario the Keewatin becomes less and 
less exposed, while Grenville exposures increase. In the area about Kingston, 
covered by this report and map, no Keewatin of undoubted identity can be seen. 
The Grenville is abundantly present and the explanation suggested is that either 
erosion in this area has not yet exposed the underlying Keewatin, or the Keewatin 
greenstones, now converted into schists, have been so thoroughly impregnated by 
the intrusive Laurentian that their igneous character is entirely obliterated. 

There are very large areas of green schists throughout southeastern Ontario 
into which the Laurentian is so thoroughly injected by the so-called lit-par-lit 
process that the original character of the invaded series is entirely destroyed. Many 
zones or belts of this kind are accompanied by parallel belts of crystalline hmestone, 
quartzite, and rusty schists, so that their Grenville age is undoubted, but equally 
large belts of green schists, with no recognizable Grenville material whatever, may 
be thoroughly impregnated Keewatin schists and gneisses of igneous origin. In 
the hope of proving this, the writer collected material from these green schistose 
bands, as free from granitic impregnation as possible, and had chemical analyses 
made to see what information might be gained as regards origin. The results were 
as follows :— 


No. S,0, |Al,0,| FeO [Fe,0,| CaO | MgO |Na,0| K,0 CO, | 8S | H,O 
2 AS es ptt Se | 
epee Py ape mee 56.46] 16.58| 3.39 | 2.88 | 1.66 | 4.12 | 1.67 | 9.74 | 1.04 | 0.70 | 1.89 
Ee aL 59.08] 13.90] 3.20 [3.80 /10.68 | 3.50 | 1.61 | 4.23 | 1.05 | 0.20 |...... 
| 


The first sample was taken from typical green gneiss at the south end of 
Round lake near Battersea. The second sample was taken from a similar green 
eneiss on Barriefield hill. From all appearance this second gneiss was the same as 
the first, but the analysis shows it to be quite a different rock. The writer is doubt- 
ful as to what reliance may be put upon chemical analyses of highly metamorphosed 
rocks in determining their origin. So many constituents are re-organized and 
re-grouped, that it seems only reasonable that many are also removed, and new ones 


idem, VOleLO nly of attel si ceeke 
*Ont. Bur. Mines, Vol. XXII, Part II, 1913. 
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introduced. If, however, a chemical analysis practically precludes any ordinary sedi- 
ment, whose other physical and structural characters are such as to be confused with 
the metamorphic rock under consideration; and if, on the other hand, the same 
analysis points strongly to an igneous rock whose other characters are compatible 
with the metamorphic reck under examination, it would then seem justifiable to 
conclude that the analysis is of real value. The analysis of No. 1 points strongly 
to a trachyte, or possibly a trachyte porphyry whose phenocrysts are orthoclase. 

Under the microscope, this rock is found to be a completely recrystallized 
eneiss, composed largely of orthoclase, with very little quartz, as the light coloured 
constituents; and abundant biotite as the sole dark constituent. It shows no 
plagioclase whatever. While the chemical analysis, therefore, could be that of 
either an igneous or sedimentary rock, the microscopic analysis rules out the 
former, for the writer knows of no igneous rock composed of orthoclase and 
biotite, and free from plagioclase. 

The analysis of No. 2 strongly indicates a sedimentary rock, for the high 
percentage of hme and silica are not attributable to any igneous rock whose other 
characteristics make it a possibility. Under the microscope this rock is composed 
just as largely of orthoclase as is No. 1, and with as little quartz as before but the 
dark mineral in No. 2 is entirely pyroxene; no biotite whatever is to be seen. This 
rock, also, shows no plagioclase. Of course it must be borne in mind that these 
rocks may be so completely recrystallized as to bear no mineralogical resemblance 
to the original rock from which they were formed. Yor this reason, the writer 
claims that more stress must be laid on field relationships and structural characters 
than on either chemical or petrographical analysis. 

While, therefore, no Keewatin rocks of undoubted igneous origin have been 
recognized in the area covered by this report, the writer would still emphasize the 
possibility that some of the greenish hornblende and biotite gneiss, found in this 
district, free from bands of crystalline limestone or quartzite, and yet abundantly 
intruded by small gneissic dikes of Laurentian age, may be Keewatin igneous 
material, now metamorphosed beyond recognition. Whether this be correct or not, 
there is no doubt that these gneisses and schists are pre-Laurentian in age, for they 
are everywhere penetrated by dikes and intrusions of Laurentian. 


Grenville Series 


The Grenville consists largely of white crystalline limestone, quartzites, rusty- 
weathering gneisses, and dark micaceous and hornblendic schists. These schists 
have already been described as being possibly Keewatin igneous rocks, but they are 
also mentioned here as there is no proof that they are not Grenville sediments. 

The limestones are as a rule coarsely crystalline, the individual grains being 
commonly about the size of peas. ‘They are rather pure as a whole, but in many 
places they contain flake graphite, phlogophite, hematite, chondrodite, vesuvianite, 
diopside, quartz, and other minerals. Their softer character has rendered them 
more susceptible to erosion than the accompanying rocks, so that they occupy, in 
general, the basins of the various lakes in the area, and also the valley depressions 
of the northeast and southwest drainage channels. This is a very pronounced 
feature of the area and is well brought out in the accompanying map. The section 
which accompanies the map, cutting across the strike of the rocks, shows rather 
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well the depressed portions of Grenville Lhmestone, due to more rapid erosion, as 
compared with the more resistant portions of Laurentian, Algoman or Grenville 
enelsses. 

The original bedding of the limestones can still be seen in many places, and 
shows the series to be standing at high angles, from 40° to 65° (Fig. 1). The 


Fig. 1—Grenville crystalline limestone, showing original bedding preserved. 
Lot 2, con. X, Portland township. 


Fig. 2—Grenville quartzite in perfect conformity with crystalline limestone, showing 
original bedding of both and the superior hardness of quartzite. Lot 2, 
econ. X, Portland township. 
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constancy of strike in this series, and the pronounced isoclinal dip of most cross- 
sections have led to numerous discussions as to the thickness of these sedimentary 
beds of Grenville age. The writer attempted to work out the structure of the 
crystalline belts, but found the dips so variable that he was unable to accomplish 
it satisfactorily. It would appear, however, that the repeated belts of gneiss, 
crystalline limestone and quartzite, as shown on the accompanying map, are due to 
isoclinal folding of the Grenville and Keewatin series. Hven ‘this conception 
means that each of these belts would represent a series of great thickness, tilted up 
at a high angle. | 


Fig. 3—Grenville crystalline limestone with 
interbedded rusty-weathering gneiss 
in perfect conformity, Brewer Mills. 


The Grenville quartzite is a compact greenish to white rock, often showing the 
distinct banding or bedding of the original sandstone from which it was formed 
(Fig. 2). The masses are so dense and hard that they form very prominent 
features in the landscape, usually standing up as distinct ridges with their long 
axes running northeast and southwest, while softer members of the Grenville series 
occur in parallel hollows and valleys. In many places the quartzite is in contact 
with the crystalline limestone, and small bands of quartzite from two to ten inches 
thick are interlaminated with the limestone. 

Great belts or zones of rusty-weathering gneiss, and also of black micaceous 
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and hornblendic gneisses, are to be found throughout the area under consideration. 
The rusty colouring is due to the weathering of pyrite, which so many of these 
gneisses contain. The outstanding feature of this group is its prominent platy 
bedding, in addition to the gneissoid or schistose texture, and it is significant that 
these planes correspond so perfectly in direction to both strike and dip. 

The rusty-weathering gneisses and schists are in many places interbanded with 
crystalline limestone, and every warp or bend in the one rock is accompanied by a 
parallel bend in the other. A good cross-section of such a series is shown at 
Brewer Mills in a ridge through which the road cuts (Fig. 3). Samples col- 
lected from these rusty gneisses at this point gave the following analyses: 


Sig Al, 0. > FeO.) He.0; a0 >Mg0: \K¢OumeNa,O: 4. COM 1Hz0 1296 S 


45.14 |} 11.29 | 0.33 | 2.40 20.42 | 3.26 | 3.86 | 2.90 10.08 0.50) O trace 
48.34) 12.71 0.28 | 5.43 19.85 | 1.66 | 2:51 | 2.64 | 2.90 | 1.09 | 2.454 0.37 


Fig. 4—Pseudo-conglomerate of rusty-weathering fragments of paragneiss in a matrix 
of Grenville crystalline limestone. Lot 8, con. VI, Pittsburgh township. 


The writer has already stated his doubt as to the value of chemical analyses 
of highly metamorphosed rocks. Taken in conjunction with field relationship, 
distribution, and geological form of occurrence, rock analyses may, however, offer 
evidence of a reliable and confirmatory value. From the above field relations and 
the analyses obtained it is probable that these rusty-weathering gneisses represent 
psammitic sediments, which were originally present as beds of impure sediment 
with the limestone, and suffered metamorphism along with it to produce the gneissic 
characters now manifested. 

Of very frequent occurrence is a pseudo-conglomerate, composed of fragments 
of rusty-weathering gneiss in a matrix of crystalline limestone. This might be 
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mistaken as evidence of an unconformity, showing the gneiss to be an older series. 
A close examination of the inclusions, however, shows that they are fragments of 
beds of paragneisses, which were mashed up with the limestones during their 
metamorphism. ‘The gneisses being harder, fractured; while the softer limestone 
flowec around the pieces of gneiss, and these were moved like phenocrysts in a 
porphyry, so that they often show a flow-hke ahgnment (Fig. 4). 

The only other explanation is that they represent apophyses or dike-like off- 
shoots from the intrusive Laurentian, which found their way into the Grenville 
limestone, and were later metamorphosed with it, assuming a eneissoid structure. 
There is no evidence, however, of contact metamorphism with its development of 


Fig. 5—Interbedded Grenville limestone and 
gneiss, slightly deformed by Algoman 
granite intrusion seen below the tree 
iMaitlusiration, 9 luOth 1/7, “econ. LX. 
Storrington township. 


contact minerals, nor does the chemical analysis appear to be that of an igneous 
rock. Later Algoman granitic intrusions into the Grenville will be shown to have 
produced quite different effects. ‘The writer therefore believes that these rusty 
gneisses are true sedimentary gneisses, “ paragneisses,’ the result of metamorphism 
of psammitic sediments which originally accompanied the limestone (Tig. 5). 
Outside of the limestone belts, but in perfect parallelism with them, is a great 
series of dark-coloured gneisses with the outstanding platy structure already 
mentioned. These gneisses, believed to be metamorphic sediments, also are 
placed with the Grenville, but as already explained, the writer is unable to prove 
that they are not of igneous origin. Their platy bedding, in addition to their 
eneissic structure, is their outstanding feature. This general structure makes 
them comparable with the sedimentary Moine series of the northwest Highlands of 
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Scotland, and the similarity is most striking. The platy character of these rocks 
is so well developed that splendid slabs can be obtained for paving of yards and 
walk-ways in exactly the same manner as the Moine material is used in Scotland. 
The writer therefore believes that these bands are also sedimentary rocks converted 
by load metamorphism into a series of schists and gneisses, whose platy structure 
still corresponds with the bedded structure of the original rocks. 


Laurentian 


The Laurentian has been defined by the International Committee on nomen- 
clature as the great masses of gneissic granite which invade the Grenville series ° 
and nothing younger. It is essential that this point be insisted on because 


=~ 


Fig. 6—Graphic pegmatitic intrusion of Laurentian into Grenville crystalline limestone, 
yielding the so-called Hozoon canadense of the latter series. East shore of Collins lake. 


another series of pink granites, often somewhat gneissic, invades the Grenville and 
later formations, and it is only by stratigraphic field examination that the two can 
be definitely distinguished. 

The Laurentian is granitic for the most part, but also has syenitic phases. It 
is medium to fine grained, pink to greyish in colour, and always gneissic in struc- 
ture. A small amount of mica (biotite) is usually present, and this brings out 
prominently the gneissic structure on weathered surfaces. ‘The writer was able to 
find but two belts of Laurentian rocks that were sufficiently large and free from 
included Grenville material to show their real character. One of these is shown on 
the map one mile north of Hartington station on the Canadian Pacific railway. 
The other is seen as a long belt extending northeasterly from Washburn on the 
east side of the Rideau canal. A chemical analysis of this latter rock, given 
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below, shows at once that it is a typical granite converted into gneiss by meta- 
morphism : 


sid, | Al,0, FeO | Fe.0, Ga0 | MeO | Na,O | K,O | co, S  H,0 


64.45 AEs ceo S296 trace | 0.19 1.62 7.20 0.54 trace | 3.07 


While large boss-like masses of Laurentian are rare in the vicinity of Kingston, 
there is nevertheless much Laurentian showing in the form of minute dikes, find- 
ing their way up through the earlier Grenville, and possibly Keewatin series. 
These intrusions took the lines of least resistance. They are therefore abundant 
as elongated lens-like bands whose longer axes correspond to the gneissoid and 


Fig. 6a—Glaciated surface of Grenville gneiss with lit-par-lit injection of Laurentian 
granite. Lot 13, con. XI, Portland township. 


bedded direction of the earlier sediments (Fig 6a). There is no evidence in this 
area that the intrusions of Laurentian deformed the earlier series of rocks. There 
is no deformation or crushing, but the action seems, rather, to have been one of 
slow stoping and infusion. Whether there has been any great amount of assimila- 
tion of the country rocks by the intrusive Laurentian, it will probably never be 
possible to prove, but it is difficult to see how the necessary room for these intrusions 
could have been made in any other way than by slow assimilation, since, as already 
mentioned, there is no evidence at hand that dynamic forces were applied to shove 
existing barriers aside. 

The Laurentian therefore in this area is present in the form of innumerable 
little dikes, some of which cut the earlier rocks at various angles to their bedding 
and gneissic structure, though the bulk of them follow the bedding planes per- 
fectly, and in such profusion that the result is a banded or ribboned series, com- 
posed of alternate strips of Laurentian and Grenville or Keewatin, making the 


most perfect lit-par-lit structures one could find (Figs. 6a and 14). 
2 B.M. (ili) 
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These minute dikes of Laurentian are so numerous that it is difficult to deter- 
mine which formation predominates. It is therefore scarcely possible to decide 
whether such areas should be mapped as Grenville-Keewatin or Laurentian. <A 
mixed symbol has therefore been used for them. In many places the alternate 
bands of Grenville or Keewatin schists and Laurentian gneiss are not over half an 
inch thick, and are repeated so often as to produce a most striking result. Both 
the little dikes and the alternate beds of Grenville have been rendered further 
gneissoid in perfectly parallel position, so that the resulting series is not only 
banded but is gneissic in the same elongated direction. So many of the small. 
Laurentian dikes jog across the Grenville from layer to layer, as to preclude any 
idea of their being contemporaneous in age with those schists. This jogging 
across of the little dikes, from layer to layer, has produced a mosaic-like structure, 
and has therefore been called by Cushing “the mosaic type of intrusion” to dis- 
tinguish it from the “leaf type” already described. These intrusions, which im- 
pregnate the Keewatin and Grenville, but nothing younger, are called Laurentian. 


Algoman 


In their work‘ in southeastern Ontario, Miller and Knight have succeeded in 
demonstrating that a series of intrusive granites and syenites, the Aleoman, cuts the 
Hastings group which, they have further considered, is the parallel of the Timis- 
kaming series. The writer cannot prove that the igneous masses which he has 
placed in the Algoman are post-Timiskaming. It can be readily proved, however, 
that they are later than the Laurentian; and since they correspond in every respect 
with post-Timiskaming intrusives of the area lying immediately to the northwest, 
as worked out by Miller and Knight, he believes them to be identical in age; Le., 
Algoman. 

Iixactly similar occurrences are found in the Thousand Island region and are 
described by Cushing in his report on that area.” Regarding these rocks Cushing 
says, 

This [Picton granite] is the latest, most extensive, most interesting, and most important 
of the intrusives of the region; it is named from Picton island, where it is most extensively 
QUATITICN «ibs os ow. a me across the border in Canada it seems to have large extent, though it has 
not yet been differentiated from the Laurentian in mapping. If, however, we are correct in 
correlating the granite at Kingston with this rock, a batholith of considerable extent is 
implied. The general rock is rather a bright red granite of quite coarse grain. It varies 
much in this respect, however, and much of the border rock is of much finer grain. Red 
feldspar constitute 75% or more of the rock. Considerable quartz is usually present and is 
frequently characterized by a slightly bluish cast, which makes a helpful diagnostic feature 
of the rock. Hornblende and biotite are sufficiently abundant to show prominent black spots 
in the otherwise red rock. In all likelihood the rock can be carried across on the Canadian 
islands to the mainland and thence west to Kingston, but until this has been done some 
reserve must be felt in making the correlation. 

A casual examination of these later granites, syenites, and their accompanying 
dikes, causes one to hesitate to distinguish them from the typical Laurentian 
members which they so closely resemble. Where the Timiskaming series is present 
the age of these granites and syenites is of course readily determined, for if they 
cut or include fragments of the Timiskaming, they must be Algoman, but if they do 


not, they may be Laurentian. But even where no Timiskaming is present by which to 
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® New York State Museum Bulletin, 145. 


1916 The Geology of Kingston and Vicinity 13 
fix the age of the Algoman, a close examination of it brings out the following 
characteristics :—It is a coarser grained rock than the Laurentian, composed of 
pink orthoclase and microcline feldspars, with bluish to milky coloured quartz 
instead of the clear, glassy, colourless quartz. Buiotite and hornblende are often 
present, but occur in larger grains and are not so abundant as in the Laurentian 
gneisses. The rocks are distinctly redder in general appearance, noticeably fresher 
and undecomposed. ‘They are very much less gneissoid than the Laurentian, in 
fact, most of the granites and syenites of Algoman age show no gneissic structures 
at all, and are typical, medium to coarse grained, plutonic crystallizations. 

A gneissic structure is, however, often shown fairly well developed along the 
margin of the mass, but even here the gneissic structure is brought out rather by 
the drawn-out character or alignment of the dark minerals, than by the crushed and 
dynamically squeezed appearance of the rock. This alignment of dark constituents 
in the Algoman borders appears to be more probably due to a flow structure produced 
while the mass was still potentially hquid by a rubbing or flow along its margin, 
than to true gneissosity due to subsequent dynamic forces. [From these main 
differences it is possible to distinguish with a great degree of certainty between 
Laurentian gneisses and the much later Algoman granites and syenites, even when 
gneissic in structure. 

In the description of the Laurentian given above emphasis is laid on the 
amount of lit-par-lit intrusion with the Grenville gneiss, yielding characteristic 
banding or ribbon-like rocks. While it has not been possible to find the Algoman 
cutting isolated masses of Laurentian, nevertheless, splendid and numerous 
examples of large blocks of the lit-par-lit combination are found as isolated, free- 
floating inclusions, in bodies of Algoman granite. Dikes or apophyses from 
Algoman masses extend across the contact, and far into the surrounding country 
rock, crossing for long distances the gneissoid structure, as well as the lit-par-ht 
banding. 

As a final phase of the Algoman intrusion, and after it had cooled sufficientiy 
to be jointed and fractured, came a series of pegmatite dikes, which showed a con- 
siderable tendency to differentiate (Fig. 7), so much so, that large economic 
deposits of feldspar and of quartz have resulted in many cases. This feldspar is 
pink in colour and is largely microcline; at other times it is an intimate mixture of 
orthoclase and microcline, with microperthitic texture. The quartz of the pegmatites 
is also in sufficiently large masses to be mined separately, and used in the manu- 
facture of ferro-silicon, silicon bronze, and in other industries requiring silica. 
Further consideration of this will be found in the economic section of this report. 

Where these Aleoman pegmatite dikes cut Grenville or Keewatin gneisses, or 
mixed Grenville and Laurentian gneisses, they form these coarse-textured, pink- 
coloured dikes whose feldspar is rich in potash, running usually thirteen per cent. 
Where these dikes, on the contrary, cut Grenville crystalline limestone, they yield 
white or bleached-looking pegmatites, composed of pale, white feldspars carrying 
six per cent. of potash and three per cent. of soda. In these white pegmatites, 
moreover, there is not the same tendency to differentiation as in the pink ones, and 
in no single case was the feldspar sufficiently free from quartz intergrowth to yield 
merchantable feldspar. Contemporaneous crystallization seems to have been the 
tule in these dikes, and this therefore helps to distinguish them from Laurentian 
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dikes cutting the same series. They frequently possess a graphic texture, which 1s 
both megascopic and microscopic, for even fragments of apparently clear white 
feldspar, when examined under the microscope, show abundant micro-pegmatitic 
intergrowths of quartz with oligoclase. 

The quartz that is not in graphic intergrowth with the feldspar also shows a 
tendency to be diffusely scattered throughout the dike, and not segregated as in the 
case of the pink-coloured pegmatites, which cut the non-calcareous country rocks. 
In no case could a pink dike be found cutting the crystalline limestone. 


% 


Fig. 7—Algoman pegmatite dike which cuts 
Algoman granite. Washburn, Rideau 
canal. 


Dr. Cushing in his report on the Thousand Islands, records the same effects 
where granitic dikes cut crystalline limestone. He added the very interesting 
information that he decoloured pink feldspars by heating them over an ordinary 
Bunsen burner in the presence of limestone. His account is as follows: 


A sample of finely crushed and sorted red granite was ignited by us for three hours 
over a Bunsen flame in a platinum crucible. The portion in close contact with the sides and 
bottom became white, while the bulk of the material, in more central position, and hence 
less strongly heated, retained its red colour. This we take to indicate, that with sufficiently 
high temperature, even in feldspar the red colour will disappear, and that the presence in 
rocks of alkaline feldspar, coloured red by ferric oxide, shows that, under the conditions of 
congelation, the temperature was not sufficiently high to bring about this colour change. 
We then mixed a small quantity of powdered limestone with another charge of the crushed 
granite, and ignited in the same crucible over the same burner for the same time. Not 
only was the feldspar of the entire charge bleached, but the bleaching seemed complete at 
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the end of one hour. Finally we ignited a third charge, in which a very thin coating of 
limestone was spread over the top, but not mixed with the granite as in the previous case, and 
here again the bleaching was prompt and absolute. It is not intended to imply that the 
cause of the bleaching was the same in both cases, but only that, in the presence of lime, 
decoloration took place more readily, and at a lower temperature; precisely what field 
relations had indicated for granite in place. 

There is usually a considerable development of contact metamorphic minerals 
in such associations, the chief of these being scapolite, apatite, diopside with lesser 
amounts of vesuvianite, graphite, phlogopite, fluorite, chondrodite and other 
minerals. Some of these are of economic value and will be discussed in the 
economic section of this report. 


Keweenawan 


The youngest of the pre-Cambrian rocks in the vicinity of Kingston is a 
group of diabases, traps and gabbro intrusives. These cut the Algoman as well as 


Fig. 8 


Grenville crystalline limestone cut by Algoman pegmatite and both of these cut 
by a vertical dike of Keweenawan trap. Lot 5, con. VI, Storrington township. 


all earlier rocks (Fig. 8). In other parts of Ontario a thick series of sediments, 
which lie uncomforably on the Algoman, and which are known as Animikie in 
age, are cut by a similar set of basic dikes and sills, and their age is therefore fixed. 
Since, in this area no Animikie rocks are to be found, it can only be said that these 
later dikes are post-Algoman, but as was the case in considering the Algoman, the 
perfect similarity of material and structure seems to justify the correlation of these 
basic intrusives with the proven Ieweenawan of other areas. The only alternative 
is to introduce other periods of igneous activity than those generally recognized 
throughout the pre-Cambrian rocks of Ontario, and this is much less justifiable 
than to correlate them with the already well known and established periods. 

These dikes and intrusives vary from fine-grained traps to coarse gabbro-like 
masses. A microscopic examination of them shows that they are augite diabases, 
whether fine or coarse grained. They show the most beautiful ophitic textures, 
with lath-like blades and crystals of basic plagioclase, cutting into and through 
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large honey-coloured crystals of augite. Their texture is therefore identically lke 
that of the other well-known Keweenawan rocks of northern Ontario, and, more- 
over, they carry traces of nickel, a further strong evidence from the standpoint of 
consanguinity. They are remarkably fresh and undecomposed, and are therefore 
believed to be the youngest of the pre-Cambrian rocks in this area. 


Potsdam 


The intrusions of the Keweenawan period closed the pre-Cambrian in this 
as in other parts of Ontario. A long period of weathering and _ erosion 
followed during which the Keweenawan, and all earlier rocks, were subjected to 
processes of denudation to such an extent as to produce practically the same 
topography as we find to-day over the whole of the pre-Cambrian. This must have 


Fig. 9—Close view of Potsdam conglomerate, glaciated and showing remarkably little 
weathering since glacial times. Lot 7, con. V, Loughborough township. 


been a very long period of erosion, for the country was almost base leveled. This 
feature has been well preserved by the earliest sediments of the Paleozoic seas; and 
small outliers of these sediments, which remain to-day, show the underlying pre- 
Cambrian floor to have exactly the same contour and general character as that of 
the exposed areas. Glaciation, of course, eroded both the pre-Cambrian and the 
later rocks, and has served merely to freshen the existing topography of the 
country, but has not produced it. 

Overlying this pre-Cambrian floor we find first the Potsdam series. In most 
places there is a basal conglomerate up to four feet thick, composed of well-rounded, 
water-worn pebbles and boulders of granite, quartzite, trap or other hard resistant 
igneous rocks. One striking feature of all these basal conglomerates, is the 
absence of any of the softer rocks. Scarcely any pebbles or boulders of gneiss, 


schists, or crystalline limestone are to be seen, but only the harder rocks, as stated 
above. 
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It has been pointed out that the erosion valleys of pre-Cambrian times were 
for the most part made in Grenville belts, with the harder gneisses and igneous 
rocks standing as ridges, and forming watersheds. It is natural, therefore, that 
the gravel and boulders of erosion should be scattered along the Grenville valley 
bottoms. ‘This seems to explain the rather striking fact, that the Potsdam basal 
conglomerate, is very much better developed over Grenville areas than anywhere 
else, and it also serves to account for the abnormally large percentage of G'renville 
quartzite fragments found in the Potsdam conglomerate. The extremely well- 
rounded, water-worn character of the boulders is thus readily explained, for they 
represent the products of profound erosion and abrasion (Fig. 9). 

Many other layers of conglomerate up to three feet thick occur within the 
Potsdam accumulation itself, in addition to those at the base. There are no 


Doss 


Fig. 10—Red ferruginous Potsdam sandstone resting on more steeply dipping buff 
sandstone. Lot 10, con. VI, Pittsburgh township. 


transition phases, but abrupt changes from well-sorted, even-grained sand, to coarse 
cobble beds always nine-tenths quartzite cobbles. ‘This is most interesting and not 
easily explained. In many places well-sorted sandstone, at least ten feet thick, 
lies below such conglomerate layers, with no transition phases either above or 
below; this abruptness of contact may possibly indicate freshet accumulations. 

The Potsdam, as a rule, is a rather even-grained uniform sandstone, with a 
total thickness in this area of sixty-five feet. There appear to be two members 
in the series; a lower group of buff to white sandstone with siliceous cement, which 
layer appears to be about twenty feet thick, and an upper and much thicker group 
of red sandstones, quite rich in iron oxide as a cement material. A transition 
series of interbanded red and white sandstone layers is found in many places, from 
the lower to the higher series. 

A small but interesting exposure of these two sandstones is shown on the so- 
called Cuddy island, part of lot 10, concession VI, township of Pittsburgh. Here 


18 Bureau of Mines No. 4 


the upper red standstones dip to the northeast at 8°, and rest with a slight dis- 
conformity on the lower white to buff sandstone, which dips at 16° to the north 
(Fig. 10). There is a thin layer of pebbly conglomerate marking the junction of 
the two. The pebbles are pre-Cambrian fragments and not the lower standstone. 
This would show a short break in the deposition during which pre-Cambrian 
material was again brought on to the area. This is the best evidence seen by the 
writer, that these two sandstones belong to different groups, sufficiently distinct in 
age to be noted. 

The lower light-coloured sandstones are not always present beneath the red 
ones, because they conformed to the surface of the pre-Cambrian floor on which 
they were deposited; moreover they were evidently laid in shallow water, as 
indicated by the ‘crossed bedding, and the abundance of true ripple and wave 


Fig. 11—Contact at Kingston Mills of Black River limestone (above) with Algoman 
granite (below). : 


marks. It was pointed out above that the pre-Cambrian was an area of low ridges, 
with hummocky topography in general and with broad-bottomed, relatively shallow 
basins and valleys. The extremes of local rehef would seldom be over 150 feet. 
Even this was quite sufficient to cause many island-like areas of pre-Cambrian to 
remain above the Cambrian sea; thus the valleys and basins only, would have this 
earhest white to buff sandstone laid in them. The upper red sandstone would later 
cover these, but in many other places would rest directly on the island-like pre- 
Cambrian areas just mentioned. Even these later Potsdam seas did not submerge 
all these islands, for in many places the still higher Ordovician limestones rest 
directly on the pre-Cambrian, with splendid basal conglomerates marking the contact. 
In most cases, however, these later limestones rest conformably on the upper red 
sandstones of Potsdam age. 

The margins of the limestone as they rest on the sandstones, and of the sand- 
stones as they rest on the pre-Cambrian, are almost always cliff-like, fifteen feet or 
more in height. This is no doubt to be accounted for by the bedding as well as 
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the jointing of the sediments, which would tend to weather and drop away in 
blocks; rather than by slow gradual abrasion, which would produce a tapering or 
lens-like contact. This latter condition prevails where the recent glaciation has 
scoured a contact between either of these sedimentary rocks and its underlying floor 
(Fig. 11). Where the margin is not glacially eroded it is cliff-like (Fig. 12). 

In some of these cliffs of sandstone most peculiar concretion-like struc- 
tures are to be found. They have been examined and described by geologists 
from various parts of the world, but everyone is at a loss to know their exact 
character, or the explanation of their structure. Similar structures are reported 
by Cushing, Fairchild and others in the Potsdam sandstones of New York 
State. The writer found similar structures in two other cliffs, namely, lots 21 and 
22; concession X, of Storrington, on the long sandstone tongue, along which the 


Fig. 12—Cliff-like front of Potsdam sandstone with conglomerate at base, resting on 
Grenville gneiss floor. Lot 5, con. VI, Storrington township. 


road runs, at the north side of Dog lake. The most famous location, however, aud 
the best exposure, is the sandstone quarry known as Blake’s quarry, lot 9, con- 
cession V, Pittsburgh township, on the Rideau canal. In a cliff of sandstone at 
this quarry are long cylindrical structures which have been called “ fossil trees, 
fossil telegraph poles, ete.” (Fig. 13). 

In cross-section these show a ringed concentric structure, duplicating perfectly 
the annular rings of certain trees. The materials, and binding cement of these 
structures are exactly like that of their surroundings, and this tends to argue 
against their being concretions, whose character is normally different in com- 
position from the ground-mass in which they are found. For example, iron-stone 
concretions in shales, calcareous concretions in shales or in clays, cherty concretions 
in chalk, ete. These cylinders are of various diameters from 14 inches to 21 feet, 
and are separated from the surrounding rock by a sharp cylindrical joint, and the 
structural features do not cross this joint. Moreover, the arrangement of the 
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sands that make up the cylinders is in concentric rings, hke the annular layers of 
a tree trunk. The writer is, therefore, strongly of the opinion that they are not 
concretions, as has been usually claimed, but are structural accumulations, formed 
contemporaneously with their surroundings, and represent sand laid in whirlpools 
or other eddying water which gave them their circular form and common com- 
position with their surroundings. 

The writer has correlated this sandstone with the Potsdam, because it is un- 
doubtedly a continuation of the fossiliferous sandstones, found across the St. 
Lawrence river in the State of New York and shown to be Potsdam by Cushing, 
Fairchild and others.” 


Fig. 13—Potsdam cliff, showing ‘‘tree-like’’ concretions. 
Lot 9, con. V, Pittsburgh township. 


Black River 


The Ordovician hmestones overlie the Potsdam sandstone with perfect con- 
formity, but frequently rest directly on the pre-Cambrian. They are very fossili- 
ferous, in marked contrast to the Potsdam and worthy of special notice. The co- 
operation of the Geological Survey of Canada was, as mentioned above, solicited for 
the study of this group and its paleontology. The Deputy Minister of Mines, 
R. G. McConnell, kindly nominated E. M. Kindle for this work. His report, 
together with that of A. E. Wilson and K. F. Mather, appear as Appendices I and II. 

From middle Paleozoic times to the opening of the Pleistocene, this area 
was out of water, although in those areas to the southwest the various members of 
the Paleozoic series, occur in perfect order from the Trenton to the Middle 
Carboniferous. 


” New York State Bulletin No. 145. 
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Glacial 


At the close of this long period of time there were three relatively short stages 
of geological activity which bring us to the present. The first of these was the 
burial of all eastern Ontario, including this area, under the Labradorian ice sheets. 
There is now ample evidence that there was more than one advance and retreat 
of the ice, with inter-glacial periods of considerable duration, but for the present 
purpose these are all included under the first epoch. 

The second geological event was a submergence of a portion of eastern Ontario, 
including a large part of the area now under description. This occurred towards 
the close of the Pleistocene, that is, during the retreat of the ice front. 


The third and last episode brings us to the present.. After the retreat of the 
ice, the area slowly rose again bringing the Thousand Island region to its present 
altitude, and ponding back the waters to form our present lake Ontario, whose 
outlet is 246 feet above tide water. This has ushered in the present period of land 
denudation, weathering, and atmospheric attack, exactly like that which preceded 
the Labradorian ice advance. 


ie 


Fig. 14—Grenville gneiss, showing prominent lit-par-lit intrusions of Laurentian. 
Lot 2, con. III, Pittsburgh township. 


Discussing the first of these three events, evidence of a great glacial movement 
is to be found everywhere from the Labradorian area east of Hudson bay, in a 
southwesterly direction, into the northern part of the United States. Great 
deposits of till, made up of indiscriminate mixtures of clay, sand, silt, gravel and 
boulders are found overlying well-polished, smoothened, striated, and gouged rock 
surfaces. Every trace of decay or weathered rock has been scraped off, and a 
perfectly fresh surface presented to the renewal of weathering processes (Fig. 14) . 

There is no actual means of telling how deep was the layer of residual soil 
which covered the rocks of this area before the advance of the Labradorian sheet, 
but from the fact that these rocks were exposed from Trenton times onward, we might 
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conclude that the residual soil was very deep, and it is extremely doubtful if the 
pre-Cambrian of this district was exposed anywhere till bared by the Labradorian ice 
sheets. The many outliers of Paleozoic sediments strongly suggest that they covered 
all this portion of Ontario previous to the advance of the ice. The writer has des- 
eribed the structure of the pre-Cambrian, and accounted for its topography as 
being the result of erosion on a series of harder and softer belts of intrusives 
with schists, gneisses and crystalline limestones. The whole structure was 
developed northeast and southwest, into ridges and valleys due to differential 
hardness. ‘The ice movement was, therefore, forced to take this general direction 
from the Labradorian highlands. When it met the Paleozoic sedimentary area its 
direction of flow was already well established, and we have splendid evidence of 
this in the direction of glacial striation and gouges on otherwise flat-lying, smooth 
sedimentary rocks. It is most strikingly brought out by a glance at the map 
accompanying this report. The tongues or peninsulas of sediments, as they project 
northeast from the general area, are most evident, and show that they occupied 
the pre-Cambrian hollows. Corresponding projections of the pre-Cambrian 
in a suthwesterly direction, mark the axes of ridges between depressions filled 
with Paleozoic sediments. 

Overlying this rock surface we find a variable thickness of unconsolidated 
material. Three horizons are recognizable, and mark broadly the three episodes 
spoken of above. The deposits of the first and oldest, and, therefore, lowest, are 
beds of glacial drift or till, composed of calcareous clay, for the most part, but 
mixed in many places with sand, gravel or boulders. This represents moraine 
deposited by the glaciers with little or no sorting. These accumulations are found 
only at higher levels, for all the accumulations in lower areas have been 
covered by later deposits to be presently described. Almost everyone in Canada 
is familiar with the typical glacial drift, and particularly with the boulders or 
hard-heads which, in some localities, have to he picked off our agricultural 
areas. In the vicinity of Kingston there is the usual collection of rounded hard- 
heads, which are boulders of gneisses and metamorphic rocks from the more 
northerly parts of eastern Ontario, but there is an abnormally large percentage of 
flat flagstones, which represent portions of the Ordovician sedimentary beds, torn 
off and carried along in the moraines of the ice. So abundant are these flagstones 
in many sections of the country that many fields of remarkably small acreage are 
completely fenced about by dry stone walls, 2 to 4 feet in thickness, built with flat 
stones picked from the field itself. 

The second member of the Pleistocene series is a thinly bedded laminated clay 
of striking appearance (Fig. 15). It is a series of thin bands of rich clay, with 
alternate bands of marly clay, laid in perfect conformity. These banded clays, 
which the writer in his report” on “Clay and the Clay Industry of Ontario,” 
grouped with the Saugeen clay, are found from the present level! of lake Ontario up 
to an altitude of about 250 feet above the lake. 

In the report just cited the writer claimed that these interlaminated clays 
represented depositions about the retreating ice, and were laid in the large lake- 
like bodies of water, that would lie ponded between the ice front and the higher 
land to the south of the glaciated area. At the time these banded clays were 
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deposited the waters of an earlier enlarged lake Ontario, known to geologists as 
lake Iroquois, must have stood about 400 feet higher than at present, for geologists 
of the United States have shown that the beaches of lake Iroquois about Watertown 
are now 733 feet above the sea, or 487 feet above the present level of lake Ontario. 
Most of the area about Kingston hes below this level, therefore, remnants of these 
beds, lying in almost horizontal position, are to be found everywhere. These clays 
are remarkably free from boulders and pebbles, though they are occasionally found 
and are believed to be due to droppings from floating ice in lake Iroquois. 

Loam is scientifically defined as an intimate mixture of clay and sand, and as 
many of these lighter bands in this laminated clay are sandy, the ploughing of such 


Fig. 15—Saugeen clay, composed of interlaminations of calcareous and ferruginous clay. 


areas yields the very finest of loam land, and the farmers of this district readily 
differentiate between their clay land and their loam land. In many places the 
uppermost portion of the banded clay passes into bedded sand and occasionally into 
fine gravel. These have a well-bedded structure and, where they occur at all, are at 
the top of the series. Such deposits of sand or fine gravel, therefore, close the lake 
Iroquois phase of deposition. From much of the Kingston area they have been 
removed by later erosion, but occasionally remnants of them are left, yielding loca! 
supplies of sand and gravel. 

The third and uppermost accumulation of Pleistocene times is only locally 
present, that is, it does not now, nor probably did it ever completely cover the area. 
It is a very thin layer of boulder clay or till, which in some places covers the 
laminated clays and sands. It is rarely over 2 to 4 feet deep and may mark a 
re-advance of the ice sheet. The laminated clays show no crumpling or crushing 


24 Bureau of Mines No. 4 


of strata, as they would certainly do had a glacier ridden over them for ever so 
short a distance. The writer, therefore, suggests that this thin layer of drift re- 
presents the droppings from the melting of an ice pack, which jammed about the 
edge of the retreating ice sheet in certain localities. It is poited out above that 
the last deposits laid in Iroquois lake were sands and fine gravel. This would 
indicate shallow water, or closeness of the ice front, and this is just the proper 
place for an ice pack to accumulate. Its melting would liberate sufficient moraine 
material to produce the thin layers occasionally found on the surface. Moreover, 
the mere melting of this ice would allow the moraine to drop vertically, and there 
would be little or no sorting of it. This would tend to produce the thin layer of 
till which is found above the Saugeen clay in certain places as described. 


Recent 


Other post-glacial deposits of small dimensions are found in local basins in 
the form of marl beds or peat-bogs. Both of these are very shallow and of no 
commercial value in this area, although in the adjoming county of Lennox and 
Addington, similar marl beds were dredged for years by the Rathbun Company, and 
used with blue clay, the accumulation of the first of these Pleistocene epochs, in 
the manufacture of Portland cement. 
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Interesting Exposures 


This report will no doubt be much used by students of geology, and possibly 
by geologists visiting Kingston. The writer will, therefore, enumerate some of the 
most easily reached, and at the same time most interesting and instructive ex- 
posures in the area under consideration. 


Grenville. 


Exposures of Grenville crystalline limestones are abundant in the area 
mapped, but splendid exposures of typical Grenville almost free from any other 
material may be seen at Verona on the Canadian Pacific railway; at Perth Road on 
the Canadian Northern railway; at the north end of Collins lake, lot 21, con- 
cession II of Storrington township; at Brewer Mills, and Seeley on the Rideau 
canal. 

Good examples of mixed Grenville limestone with rusty-weathering Grenville 
‘eneisses may be seen at Brewer Mills, lot 25, concession VIII, of Pittsburgh 
township; also on the road side, lot 23, concession VIII, of Pittsburgh, and 
at the south end of lot 8, concession VI of Pittsburgh; and also behind the school 
house, on the north end of the same lot. Extensive exposures of quartzite of 
Grenville age can be seen at Jackson Mills, lot 14, concession V, Kingston; also at 
the north end of lot 23, concession VIII, Storrington. 


Grenville and Laurentian. 


Broad belts of Grenville gneisses and schists free from crystalline limestone 
are to be seen in many places, but in no place was any such belt seen free from the 
lit-par-lit or the mosaic intrusions of Laurentian. Good exposures of these Grenville 
gneisses with their very marked bedded structure, along which the Laurentian 
intrusions have taken place, are to be seen at Deadman bay, and Cartwright point, 
Barriefield; at Kingston Mills on the east side of the gorge; just beyond Kingston 
Mills on the road side, lots 2 and 3, concession III, township of Pittsburgh; also 
just north of Battersea, lots 10, 11 and 12, in concession X of the township of 
Storrington. Splendid exposures are also to be seen at Oates, lots 17 and 18, con- 
cession VI, of Loughborough; also about Perth Road village; and three-quarters 
of a mile west of Verona station, on lots 13 and 14, concession XI, township of 
Portland. 

Laurentian. 


Large massive bodies of Laurentian are rare in this district, but a good ex- 
posure of what the writer believes to be Laurentian gneiss may be seen three- 
quarters of a mile north of Hartington station on the Canadian Pacific railway, on 
lots 7 and 8, concession IX, of Portland. Another interesting exposure of fine- 
grained pink gneiss occurs a quarter of a mile south of Brewer Mills on lots 27, 28, 
concession VIII of Pittsburgh. These are the only two places in this area where 
any large body of Laurentian gneiss, free from other formations, is exposed. 


Algoman. 


Excellent exposures of Algoman granites may be seen at the granite quarry 
on Barriefield heights; in the railway cutting at Kingston Mills, west end of the 
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bridge; about Findlay station on the Grand Trunk railway; at Battersea; between 
Oates and Perth Road; at Oates; and near the block house at Kingston Mills large 
fragments of the earlier Grenville gneisses, with their lit-par-lt intrusions of 
Laurentian gneiss may be observed, caught up in the bosses of Algoman granite. 


Keweenawan. 


Good exposures of Keweenawan trap and diabase, cutting the Algoman may 
be seen in the railway rock-cut east of the bridge at Kingston Mills; also 100 yards 
south of Rideau station house; also a quarter of a mile south of Findlay station. 
Many other exposures of these later fresh traps occur, for example, at Washburn 
on the Rideau canal, lots 37 and 38, concession X, township of Pittsburgh; east 
side of Collins lake, lot 23, concession I, towuship of Storrington; also on the 
opposite shore of the lake, lot 22, concession II, Storrington; again on lots 7 and 8, 
concession IX, township of Portland, three-quarters of a mile north of Hartington 
station. | 

Paleozorc. 


The finest exposures of basal conglomerate that the writer has ever seen are 
shown in this area. Unconformable contacts of Potsdam sandstone and the pre- 
Cambrian, with large boulders of the earlier rocks embedded in the base of the 
Potsdam, are exposed at Joseph Gordon’s house, lot 5, concession VI, township 
of Storrington (Fig. 12); also south of this along the drowned: land shore, lots 2, 3 
and 4, concession IV, of Storrington; on the opposite side of the Rideau canal at the 
base of the chff at Blake’s quarry, lot 9, concession V, Pittsburgh, where the famous 
so-called “fossil trees” occur. A most excellent section may be observed at Pitts 
Ferry, on the shore of the St. Lawrence river, where the Potsdam rests on Grenville 
eneisses ; also a similar section along the shore at Whitmount. 

It is pointed out above in considering the topography of the pre-Cambrian, that 
in many places island-like projections of these older rocks were above the Potsdam 
sea, so that no beds of this age were laid on such areas. By further submergence 
Ordovician beds were therefore brought to he directly on the pre-Cambrian. 
Splendid basal conglomerates of this character, where the pre-Cambrian fragments 
and boulders are embedded in the base of the limestone, outcrop at Jackson Mills, 
at the cattle-pass under the railway, lot 14, concession V, township of Kingston; at 
the west end of the railway cutting at Kingston Mills; close to the Army stores at 
the foot of Barriefield hill; along the shores of Deadman bay, east of fort Henry, 
Barriefield (Fig. 11). 

Pleistocene. 


Though many are familiar with the typical boulder clay of Canada, it is 
probable that most people are unacquainted with the well-sorted interlaminated 
Saugeen clay of late glacial time. Good exposures of this clay may be seen on the 
lake shore at the foot of the hill, just west of Lake Ontario park, Kingston. Here the 
steep shore at the water’s edge shows a good section of these clays. They may also 
be seen at the Kingston Brick and Tile Company’s yard on Division street, King- 
ston. Unless fresh sections are exposed the real character of this clay cannot be 
well seen, for if exposed to weathering, it soon slakes down, so that the banded 
character is obliterated till this weathered material is removed, and a fresh surface 
is exposed. ‘Digging therefore in any of the lower land areas about Kingston will 
expose sections of this laminated clay. 
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Economic Geology 


It has been frequently stated that there is probably no other area of equal 
size, which has produced such a variety of economic minerals, as has that con- 
tiguous to Kingston. Within fifty miles of this city there has been produced from 
time to time the following products:—Mica, phosphate, graphite, gold, arsenic, 
copper, iron, lead, zinc, barite, talc, corundum, feldspar, quartz, actinolite, molyb- 
denite, fluorite, pyrite, as well as building-bricks, lime, cement, building-stone 
and road metal. Productive deposits of all these minerals do not lie within the 
area covered by this report, but many do, and a few notes concerning them are 
added. 

It is a fundamental principle of economic geology, that all metalliferous as well 
as other constituents of rocks, have been derived ultimately from the interior of 
the earth, have been brought to or near the surface through igneous activity, and 
have there suffered, as a rule, further concentration by natural processes, to become 
of economic value. With three periods at least, of igneous activity proven in pre- 
Cambrian times, namely, the Laurentian, the Algoman, and the Keweenawan, it is 
not surprising that these rocks should carry economic deposits of considerable variety 
and substantial value. 


Feldspar. 


Among the intrusive rocks mentioned in the earlier part of this report, are 
the pegmatites of late Algoman age. These are found cutting the large main 
masses of Algoman granite, as well as the earlier Laurentian and Grenville 
‘series. They are very coarse grained as a rule, so much so, that their chief con- 
stituents, feldspar and quartz, are mined separately in large quantities. This is 
only possible where these dikes cut gneisses, in which case they yield a beautiful 
feldspar carrying 15 per cent. of potash. ‘These dikes have generally a pink colour 
and are very coarse grained. Most of this feldspar is mined about Verona and 
Bedford, on the Canadian Pacific railway, and is shipped from there to the United 
States, to be used for glazing white earthenware dishes, lavatory equipment, terra- 
cotta tiling, electric insulators, reflectors, ete. The quartz is shipped to the Niagara 
peninsula for use in the various silicon combinations, so largely manufactured 
there. A more recent use of the second grade of feldspar is for the extraction of 
its potash for the manufacture of artificial fertilizers. This industry may be con- 
siderably developed in the near future. | 

Wheré Algoman dikes cut Grenville crystalline limestones, they are no longer 
pink, but white or bleached, and do not show the constituents segregated into masses 
fit for mining, but on the contrary, exhibit the most intimate mixture of their quartz 
and feldspar. Much of it is actually graphic granite, where the most pronounced 
intergrowth is evident. The feldspar in this case is no longer the potash-rich 
orthoclase and microcline, but is a pale to white ohgoclase, which carries about 
6 per cent. of potash and 3.5 per cent. of soda. From these facts it is clear that the 
Algoman pegmatites are of economic value where they cut gneisses, but are of no 
worth where they cut the crystalline limestones. This fact should prove instructive 
to prospectors in the search for additional supplies of feldspar in this and adjoining 
areas. | 

3 B.M. (111) 
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Below are given two ees of the feldspar at the Richardson mine, Bedford 
township, Frontenac county :” 


Per cent. Per cent. 
SLO ae ae eae re pe age tee eee ate re acl aeen Ecce ee 66.23 65.40 
4.0 F 0 aera eet ag emir) Aime Be, RN ES pe RRA Ah Lect is 18.20 
WO, Om, tego Sin ee sk Ros oe, aR tac tin eee Ce Oe ne trace trace 
Owe Oh Bae tae oa Ee Oe ee te es nee age che ener ete 12.09 13.90 
IN eS ck agit cade Caen eon rhe ne LOE See eae Sea lil 1.95 
O51 0 OA eae tae ee ingen rt oc Dit ina tate en me OSB Oa Nil 
A Fig 0 ee Pare Pa EAE EOI ACh s, Sear an seen ean ein Sat entac c Nil Nil 
Le Cem ay kapha ik (ate et re UR aht SAM) Pent ioid an Goad obtne tage Nil 0.60 


Mica and Phosphate. 


Southeastern Ontario has long been known as an important producer of amber 
mica. In the “ Geology of Canada,” issued by the Geological Survey of Canada in 
1863, reference is made by Sir William Logan to the occurrence of mica in this 
region. On page 796 is a brief statement of important mica occurrences in Ontario, 
and the paragraph closes with this statement :— 


It appears probable that by further exploration in this region, and in Grenville, sufficient 
quantities of mica could be obtained to supply a large demand. 


All early reports of mica occurrences speak of its association with phosphate, 
and in fact, the phosphate industry flourished long before the mining of mica was 
carried on. In 1868 apatite was mined by the Rideau Mining Company in North 
Burgess township, and was shipped to Germany. It then brought seven dollars 
per ton. In 1871 apatite was discovered in the township of Loughborough by 
H. G. Vennor.” Mica then began to be mined as a by-product in the phosphate 
industry. It was not, however, until after 1890 that there was any appreciable 
demand for mica. Of the great amount that had been mined in the phosphate 
industry, and thrown on the dumps, only a very small portion of the choicest sizes 
procured a market. 

After 1890 both mica and phosphate found sale for a while, but the placing of 
the easily mined phosphates of the southern States on the market, soon stopped the 
sale of the harder and more costly phosphate of southeastern Ontario. The mica 
industry continued to grow, however, and has been a valuable one ever since. It 
is not the writer’s intention to deal in detail with this industry, a monograph, 
No. 118, having been issued by che Department of Mines, Ottawa, in 1912, which 
is full of information for those who wish it in detail. There are certain points, 
however, regarding the origin of mica and phosphate deposits, that do seem worthy 
of note here. The detailed mapping of this area gave the writer an opportunity to 
study, and aid in deciding, some much debated points as to the origin of phosphate 
and mica deposits in pre-Cambrian rocks. 

It is probably natural that the first theories of origin suggested for phosphate 
should be organic, and early Canadian geological literature assigns this theory. 


11a Ont. Bur. Mines, Vol. X, 1901, p. 26. 
2 Geol. Sur. Can., 1871. 
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Vennor, G. M. Dawson”, Fielding”, Davidson”, J. W. Dawson”, and 
Harrington”, claimed that the phosphate deposits were derived from organic 
remains, originally present in the sedimentary gneisses and limestones in which 
they are now found. . History repeats itself, and, as in all similar discussions, an 
‘exactly opposite view was soon put forth by other geologists. Quite in contrast 
with the organic theory was the theory that these deposits were of purely igneous 
vrigin. This theory has been supported by Selwyn”, Bell”, Ells”, Coste” and 
others. 

Coste sums up the matter thus :— 

We believe we have gathered year after year strong and clear evidence to show that not 
only our deposits of iron ore in Archean rocks, are of eruptive or igneous origin, but also 
that our deposits of phosphate are exactly similar, and have also the same origin. 

Two theories more opposed in character, could not have been put forth to 
explain the same phenomenon, but there was considerable evidence for each, and 
from the study of individual deposits, it would be almost possible to prove either 
theory. The writer, after mapping this area geologically, saw certain relationships 
which show that both of these theories are partially correct, but that a combination 
of the two is necessary to account for the deposits satisfactorily. Certain essential 
ingredients were present in the sedimentary rocks as claimed by the first school; 
while certain other ingredients were introduced by the igneous activity, and the 
aqueo-igneous combination produced the results now found. 

Deposits carrying phosphate and mica are often of quite irregular shape, the 
so-called “ pockets.” As a rule they are rather vein-like in that they follow the 
strike of the gneisses, or the contacts of the gneisses with crystalline limestones. A 
few deposits do cut across the general rock structure at an angle. Generally there 
are no walls, or sharp contact planes, between phosphate deposits and their 
surrounding rocks. The beds are extremely irregular in shape, and only rarely does 
anything like a true vein, show. The deposits are usually made up of pyroxene, 
phlogopite, apatite, and calcite, named in the order of their crystallization. Many 
of the mica deposits are free from calcite, and some are free from apatite or phos- 
phate, but none are free from pyroxene. 

This has led to the common statement that our mica and phosphate deposits 
are found in “ pyroxenites,” and these pyroxenites have been described as intrusive, 
plutonic masses of coarse crystallization, which have intruded the gneisses and 
crystalline limestone. This is what a pyroxenite should be, but not what these 
actually are. 

The writer got his first hint as to the explanation of the origin of these deposits 
while examining a contact of Algoman granite with Grenville crystalline limestone 
on lot 5, concession VI, of township Storrington. No other rocks were to be seen 
here so that the contact was a clean one between these two rocks. Along the contact 


** Geol. Survey of Canada, Rep. Prog. 1874-5. 
“Trans. Ottawa Field Club, 1884. 

© Eng Mining Journal, 1886. 

 Drang2 Aoi. MM S92: 

“Quart. Journ: !.4ul. Soc., Vol. XA XII, 1876. 
*% Geol. Survey of Canada, Rep. Prog., 1877-8. 
® Geol. Survey of Canada, Rep. 1888-9. 

* Eng. & Mining Journal, 1886. 

Can. Mining Review, Vol. XII, 1893. 

* Geol. Survey of Can., Rep. 1887-8. 
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were developed scattered crystals of pyroxene, phlogopite, apatite, calcite, 
scapolite, graphite, and other minerals, showing clearly that these minerals had 
developed as contact metamorphic crystallizations, and were the result of a siliceous 
magma, coming in contact with a dolomitic limestone country rock. The lime and 
magnesia acquired from the dolomite formed with the silica of the intrusive the 
minerals found in these so-called ** pyroxenites,” the necessary amounts of alumina, 
iron oxides, and alkahs, being just as easily accounted for as the more abundant 
constituents. 

It is pointed out in the early part of this report that the Laurentian granites 
intruded the Grenville Hmestone and lime-holding sediments in great amount; 
and that these intrusions usually produced an elongated lens-like, or plate-like 
shape, depending upon the perfection with which they followed the structure of the 
pre-existing gneisses and schists of Grenville age. It is obvious therefore that the 
contacts would be vein-like im shape, as a result of following the gneissic structure 
of the country rocks. Thus the shape of the so-called “* pyroxenite dikes ” or mica 
veins is accounted for. They are simply contact metamorphic deposits produced 
by the intrusion of the siliceous Laurentian granite into the basic Grenville lme- 
stone, rich in lime and magnesia. 

Testing this theory the writer then traced the contacts of the main Laurentian 
belts with the crystalline limestone, and was astonished to find how perfectly the 
economic deposits of mica are strung along such contacts. In many cases the 
contact produced a rather compact, fine-grained, crystalline rock, composed largely 
of pyroxene, mica and apatite, and could very easily be taken for a pyroxenite; and 
its position would appear to be intrusive into the Grenville limestones and gneisses, 
as has been so frequently claimed. At other places, more open and spacious con- 
tacts would develop the large crystals for which this class of deposit is famous. 
Mica crystals measuring six feet across the base have been found in the Canadian 
General Electric Company’s mine at Sydenham. Pyroxene crystals six inches 
square and eighteen inches long; apatite crystals ten inches in diameter; sphene 
four inches in cross section; zircon half an inch to a side and an inch and a half 
long, and other crystals of similar dimensions, have made these deposits famous as 
collecting ground for mineralogists. 

The bulk of the deposits are of course along the contact in vein-like bodies, but 
certain fractures cross the gneiss and bedding planes of the crystalline hmestone, 
giving rise to the so-called ** cross-fissures,” or dikes which cut the structure of the 
country rock. It is clear that the size of the crystals, and therefore the 
economic value of the mica deposits, depends on the openness of the ground in 
which the crystals grew. Great areas, therefore, of so-called “* mica rock,” pyroxene 
and phosphate, are found which yield no marketable mica, and are readily taken for 
basic intrusive igneous rocks. They are too dense and compact to have given 
opportunity for the development of large crystals and are therefore of no economic 
value. The writer would, therefore, advise prospectors for mica to search out contacts 
of crystalline limestone with Laurentian gneisses, and follow along these contacts 
searching for places where sufficient openings or spaces were formed to allow 
for the growth of large crystals. That the granitic intrusion which caused the 
metamorphism and mineralization, was Laurentian in age, and not Algoman, is 
certain, because both Algoman and NKeweenawan dikes cut these mica-phosphate 
deposits. 
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It has been stated in the literature, and more frequently by mica miners, 
that mica is “ pockety,” and only “superficial” in its development, and that it 
will “not go deep.” These statements are only partly true. There is no reason 
to limit the depth to which mica may be found, but it is such an easily cleavable and 
very fissile mineral that, at depth, mica crystals are apt to slip and be wrinkled or 
crumpled by pressure, which renders them useless for economic purposes. Just 
as one often says that certain segregated ores have a commercial wall, so one can 
say that mica has a commercial depth. If there has been no serious pressure to 
deform the mica physically, there is no reason why it should not follow indefinitely 
down the contacts on which it has formed. 


Fig. 16—Polished lead and zine ore specimen from 
Frontenac Lead mine, showing encrustation 
vein filling. 


Lead and Zine. 


In the year 1870 an outcrop of galena was found on the south half of lot 16, 
concession IX, of Loughborough township. It was worked in a desultory fashion, 
by the local inhabitants for five years. Sufficient galena was shown to attract an 
Hnglish company, and in 1875 the Frontenac Lead Mining and Smelting Company 
was formed.” This company sank a shaft 250 feet deep, and ran five fifty-foot 
levels. In five years’ it took out over 2,000 tons of ore, which was reported to 
average 12 per cent. in lead, and five ounces of silver ~ to the ton of galena. 


>The Frontenac lead mine is also described by W. L. Uglow in Vol. 25, Part II, 1916, 


Ontario Bureau of Mines, pp. 18-21 and 36-42. rae 
*Tdem, p. 20. W. L. Uglow, however, believes that recent silver determinations have 


established beyond doubt the fact that the ore very seldom contains more than one and a 
quarter ounces of silver per ton of galena. 
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This company traced the vein to the northwest for about three-quarters of a 
mile, and opened up two other shafts, showing a mixed ore of galena and zinc 
blende. The ore at the original opening, or No. 1 shaft, was entirely galena. 'The 
vein was traced, also, to the southeast into concession VIII, a distance of nearly a 
mile, where the large mass of Algoman granite, shown on the map, is met with, and 
where the vein showed no further development. At shaft No. 1 the wall rocks are 
gneiss, partly Laurentian in age and partly Grenville in lit-par-lit intergrowth. 
This country rock extends southeast to the Algoman intrusive. Following the vein 
northwesterly from No. 1 shaft, it passes into a small swamp, and when it emerges 
at the other edge, the wall rocks are Grenville crystalline limestone. The contact 


Fig. 17—Polished lead and zine ore specimen from 
Frontenac Lead mine, showing geode filling 
by encrustation method. 


between the gneiss and crystalline limestone hes in the swamp and cannot be seen, 
but at the southwest edge of the swamp a belt of pyroxene phosphate rock is 
developed carrying mica as has just been described. 

The gangue of the lead vein is coarsely crystalline calcite, which makes a very 
striking vein in the gneiss and crystalline limestone. It is from six to twenty feet 
in width, dips vertically, and shows a remarkable ribboned or banded structure 
with the sulphides of lead and zinc. It is evidently a typical encrustation vein as 
shown by the polished ore samples illustrated herewith. The first illustration 
(Fig. 16) shows a polished specimen of the banded vein, while the second (Fig. 
17) shows the encrusted vug-hke nature of other parts of the vein. 
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Regarding the origin of this deposit it is evident that the opening is not the 
result of solution, for the vein is a distinct fissure at least one and a half miles 
long, and with distinct strike and dip, sharp clean-cut walls, no impregnation of 
the country rock by ore or gangue, and cuts at least one contact between gneiss 
and crystalline limestone, across thelr general strike. It is clearly a fracture of 
post-Laurentian age. ‘The writer has already stated that towards the southeast 
the vein soon meets the great Algoman batholith shown on the map south of Perth 
Road. In other parts of southeastern Ontario north and west of this area, the 
Algoman has been shown to be the immediate cause of certain gold-bearing quartz 
bodies, and these auriferous quartz bodies often show galena as an accompanying 
constituent, for example, the Belmont, Deloro, Ore Chimney, Big Dipper, and other 
gold deposits. The Algoman granite intrusion, therefore, possibly caused the 
fracturing,’ and produced the space necessary for the ore body; while the mineral- 
izers that accompanied the end action, or pegmatitic phase of the Algoman, could 
contribute the ore filling; the highly calcareous Grenville country rock would con- 
tribute the gangue of calcite. 


Fig. 18—Barite vein in Ordovician limestone. 
Lot 17, con. IV, Kingston township. 


Barite. 


On lot 17%, concession IV, of the township of Kingston, is a barite vein that 
cuts the flat-lying Ordovician limestone (Fig. 18). At this point it is from one to 
four feet wide. It dips vertically and strikes northwest; it is claimed it can be 


* In several cases in Ontario veins of lead sulphides cut Paleozoic rocks, and are there- 
fore younger than these rocks. This is true of the lead deposits at Galetta, and Ramsay lake. 
The Frontenac lead mine could be of the same age as the Galetta and Ramsay lake deposits. 


e 
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picked up along this strike for a distance of fourteen miles. The limestone is 
dense and hard with shaly partings, and its contact with the barite is very sharp 
and clean; there is no transition whatever from the vein into the country rock. 
Moreover, along the contact is a coating of anthraxohte, and some fluorite, all of 
which the writer takes to indicate that this vein has not filled from the surround- 
ing country rocks, but owes its origin to an aqueo-igneous source. 

Approximately one hundred tons of barite have been mined from the east 
end of this vein. The mineral was ground in an old burr-stone flour mill near by 
and shipped as a mineral pigment for paint manufacture. Nothing has been done 
with this vein for over twenty years. 


Paving and Building Stone. 


The Algoman formation around Findlay station, on the Grand Trunk railway, 
possesses such splendid jointing that it has been quarried for building stone and 
the smaller blocks have been chipped to cobble stone size and sent in car-lots to 
Montreal, Toronto, Ottawa and other places to be used for paving purposes. Both 
the granitic and syenitic phases of the Algoman have been used from this vicinity 
and both yield an excellent cobble stone. Larger blocks, the quality of which is 
excellent, have been, and are still, quarried for building purposes. 


Trap. 


The Keweenawan trap dikes, of which many are shown on the map, would 
yield the very best road metal procurable for macadam roads. The dikes shown on 
the point of lot 18, concession IX, township of Storrington, have been quarried. As 
the product was mistaken for magnetic iron ore it is still on.the dumps. This 
dike is most handily situated for mining and shipping by boat on the Rideau 
canal. Similar dikes are shown at Washburn, also on the Rideau canal, and quite 
handy for water shipment. Unfortunately these dikes are of rather small dimen- 
sions, so that the supply of road metal is iimited. Other larger areas of trap and 
basaltic rocks occur about Jones falls on the Rideau canal. These might prove of 
sufficient size to supply much needed road metal. This area lies beyond the scope 
of this report, however, so no detailed description of it can be given. 


Time. 


The Grenville crystalline limestones have been much used as a source of lime. 
In the vicinity of Verona and Bedford, splendid kilns were erected and lime 
burned for shipment over the Canadian Pacific railway. The Ordovician lime- 
stones about Kingston would yield the highest quality of lime, but at present no 
jkilms are being used on either class of rock except for purely local supplies. It 
would be difficult, however, to find more suitable limestone or more favourable 
locations for shipping than are to be had in this vicinity. 
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Building Stone. 


As already mentioned, the Algoman granites and syenites around Findlay 
have been quarried into large blocks and shipped for building purposes. Algoman 
granite was also quarried at Barriefield and good red granite blocks were obtained. 
A solid, fresh, even-grained Algoman mass would yield good building stone in most 
places. Only rarely does it show any gneissic tendency, it is for the most part 
massive, and its remarkably good jointing makes quarrying a rather easy matter. 

The Potsdam sandstones, particularly the red ferruginous sandstone, has been 
quarried and used for decorative stone in brick buildings, and at other times for the 
whole structure (Fig. 19). 

The writer suggests that the buff to white lower beds of Potsdam standstone 
are so free from iron and other impurities that the refuse material from a quarry 


Fig. 19—Roman Catholic church at Cushendall built of Potsdam 
sandstone, relieved with Black River limestone. 


might prove very valuable as a source of glass-sand. The Potsdam exposures on 
the St. Lawrence waterway, on lots 28, 29 and 30, concession II, township of 
Pittsburgh, would be worth investigation in this’ respect. 

Kingston has long been known as the Limestone City owing to the fact that a 
large number of its homes, as wel! as its public buildings, are built of this rock. 
It is doubtful if any better building stone is to be found in Canada than the Black 
River beds of Kingston and_ vicinity. They yield a_ beautiful dove-biue 
coloured stone, of very even grain and of almost any desired thickness of bed. 
They are remarkably free from fossils and, therefore, yield uniform, even-grained 
blocks. They are easily quarried almost anywhere in the vicinity and are soft and 
easily shaped when freshly quarried. ‘They soon lose their quarry-sap, however, 
and whiten, and harden very much after exposure, giving the building a greyish- 
white appearance that is clean and attractive. Kingston’s public buildings, 
churches, city hall, court house, hospital, penitentiary, Rockwood asylum, and the 
splendid group of Queen’s University buildings, are all built of this Black River 
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limestone.” It is doubtful if any finer group of buildings for uniformity of material 
is to be found in the Dominion. ‘The freedom from fossils is the chief feature of 
this success. For uniformity of texture and evenness of grain the writer has seen 
nothing to surpass the limestone of this area as a building stone. 


Building Brick. 


The Pleistocene deposits of the Kingston area are not well suited to the manu- 
facture of brick. As explained in the early part of this report the surface deposits 
are Saugeen clay, which are thin-bedded, interlaminations of calcareous and fer- 
ruginous clay. The layers rich in lime burn to buff or so called white brick; while 
the ferruginous layers burn to a rich red. The result is that the clays when dug 
are mixed up, and as perfect mixing is most difficult, the product is spotted. The 
body of the brick is red, but buff spots of calcareous clay are scattered through it, 
in many cases spoiling the brick for any purpose except inside walls. If the clays 
can be thoroughly mixed together, the red ferruginous clay will mask the buff or 
white burning clay, and a good red brick will result. 


7 See Frontispiece for illustration. 
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Appendix | 


THE ORDOVICIAN LIMESTONES OF THE KINGSTON 
AREA* 


By E. M. KINDLE 


General Stratigraphic Relations 


The Paleozoic limestones of the Kingston area comprise a series of beds show- 
ing a wide range of physical characteristics. They have been divided on the basis 
of physical and faunal differences into the formations which are discussed in the 
following pages. 

The Paleozoic section of the Kingston district includes in the eastern part of 
the area the Potsdam sandstone at the base of the hmestones. Elsewhere through- 
out most of the region southwest of the Frontenac axis the Potsdam is absent and 
the limestones and clastic beds at the base of the Paleozoic rest directly on the pre- 
Cambrian. The Paleozoic rocks are separated from the pre-Cambrian series by a 
great unconformity. The older series includes a wide range of types of crystalline 
intrusive rocks intimately associated with ancient sediments which have been 
subjected to intense metamorphism. 

The old pre-Cambrian lands which the Cambrian and Ordovician seas 
invaded presented topographic features essentially similar to those now found in 
the Laurentian areas of southern Ontario which have been recently denuded of 
their Paleozoic cover. Remnants of the Paleozoics on the borders of the pre- 
Cambrian area afford evidence of the irregular and hilly character of the surface 
on which the earliest Paleozoic rocks of the region were laid down. No locality 
affords clearer evidence of the character of the pre-Cambrian relief than the 
Kingston area. Fort Henry hill, a promontory just east of Kingston rising about 
100 feet above the St. Lawrence river, illustrates the character of the pre-Cambrian 
topography which the transgressing Paleozoic seas encountered. ‘This is a pre- 
Cambrian hill with a thin veneer of Ordovician limestone which has been almost 
entirely removed by erosion from the eastern side. A remnant of the limestone is 
still to be seen, however, at water level at the head of the bay on the east side of the 
hill ahd another patch is preserved at a higher level on the same side where the slope 
of the hill is very steep. The exposed crest of the ridge is gneiss, but patches of 
limestone overlie this formation a very few feet below the highest point. On the 
west slope most of the limestone cover remains, the beds rearest the gneiss often 
adjusting themselves to its slope. 


Formational Nomenclature 
Historical.—A brief review of the contributions of earlier writers to the sub- 
division and nomenclature of the Paleozoic rocks of this district will aid the reader 
to understand the reasons for adopting the names used in this paper for the forma- 


* Published in co-operation with the Geological Survey Branch of the Dept. of Mines, 
Canada. 
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tions which are described. Only those papers that have a bearing on the nomen- 
clature of the limestone formations are mentioned in the following notes. 

Capt. R. H. Bonnycastle, R.E.," appears to have been one of the first writers to 
attempt a description of the geology of the Kingston area. He gives in a paper 
published in 1830 considerable information concerning the distribution of the lme- 
stones and granitic rocks at the head of the St. Lawrence and mentions the occur- 
rence of fossils in the former. A second paper” describes in some detail the bands 
of crystal-lke zones in the hmestene known now as stylolites; the latter are even 
now but imperfectly understood. The nomenclature used in Captain Bonny- 
castle’s paper is that of the Wernerian school which was then being rapidly dis- 
placed by that of the Enghsh school of geologists. 

Fossils were collected at Kingston in 1842 by Sir Wm. Logan.” In Sir Wm. 
Logan’s work on the Geology of Canada* which appeared in 1863 the formation 
names used by the New York State geologists were applied to the corresponding 
formations at Kingston. Logan referred the limestones of the Kingston district 
to the Birdseye, Black River and ‘Trenton formations. 

The name “ Lowville limestone ” was proposed by Schuchert and Clarke* in 
1899 to supersede the “ Birdseye ” of the New York section. Since that date the 
term Lowville limestone has generally been used in Ontario in place of Birdseye. 

Dr. Ells® in a paper published in 1903 pointed out the absence from the 
Kingston section of the Chazy and Califerous wnich are well developed to the 
north and east. ‘The lowest limestone beds were referred to the Black River form- 
ation and a few of the fossils occurring in them were listed by Dr. Ells. A marly 
arkose was noted at the base of the limestone in some of the sections. 

In 1905 Dr. J. F. Whiteaves* described from Kingston Mills a new ortho- 
ceratite previously referred to Nanno aulema, under the name of Nanno kingston- 
ensis. This, he states, is associated with an Actinoceras or Paractinoceras n.sp. 
and a small Raphistoma. “These fossils would seem to indicate that the lme- 
stone at Kingston Mills is probably not older than the Chazy formation, and ot 
much if at all newer than the Black River limestone.” 

Dr. H. M. Ami‘ presented a paper before the Geological Society of America in 
1902 in which he pointed out certain differences between the formational sequence 
on the eastern and western sides of the Frontenac axis. This paper introduces the 
name Rideau sandstone for beds between the Black River and pre-Cambrian west of 
the Frontenac axis. The introduction of the new term “ Rideau sandstone ” for beds 
of variegated colour and composition at the base of the Paleozoic limestone series 
is the principal point of interest in Dr. Ami’s paper in this connection. 

Prof. H. P. Cushing visited this area during the progress of his mapping of 
the formations on the New York side of the St. Lawrence and has included in his 


* On the Transition Rocks of the Cataragui, Amer. Jour. Sci., Vol. 18, 1830, pp. 85-104. 

* Tbid, pp. 74-82, 1831. 

* Amer.-GeoL, Vol. XXXV, 1905, p..29. 

* Pp. 1t6183: 

: ee Dec. 8, 1899, Amer. Geol., Feb., 1900, Mem. N.Y. State Mus., Vol. ITI, No. 3, 

Pesoy ts 

* Notes on some interesting contacts in the Kingston district. Trans. Roy. Soe. Can., 
2nd ser., Vol. IX, sec. 4, pp. 97-108, 1903. 

* Amer. Geol., Vol. XXXV, 1905, p. 27-29, pl. 2-3. 
ee ee ae succession in eastern Ontario; Bull. Geol. Soc. Amer., Vol. XIII, 192, pp. 
17-18. 
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report a reference to the Kingston section. In a preliminary paper® on this work 
Cushing described two new formations, the Pamelia limestone and Theresa dolo- 
mite from near the base of the Ordovician section. 

In the Kingston district Cushing” found no evidence of the presence of the 
Theresa and stated that the Pamelia rests either on the Potsdam or pre-Cambrian 
and shows at times astonishingly coarse basal conglomerate which he“ considered 
the equivalent of Ami’s Rideau sandstone. 

In reporting on field work for 1911 Dr. P. EK. Raymond” states he had re- 
cognized the Pameha formation at Kingston Mills and Rush bay on Wolfe island 
near Kingston. An undescribed species of Tetradvwm was found at the first 
named locality and Jsochilina? clavigera at Rush bay. Dr. Raymond” published 
in 1914 a table giving a “tabular view of the Middle Ordovician formations of 
Ontario, New York and Quebec.” In this table the Black River group of central 
Ontario includes the Leray, Lowville and Upper Pamelia. 


Nomenclature Used 


The preceding review will suffice to show that a number of workers in the 
geological field have contributed through a period extending over eighty-five years 
to our present knowledge of the Ordovician hmestones of the Kingston area. In 
most cases these contributions have been incidental to the prosecution of geological 
studies in other areas and correspondingly fragmentary. The nomenclature used 
has varied rather widely. ‘This is particularly noticeable with reference to the 
term Black River which was employed by Vanuxem™ in 1842, and included all the 
limestone series in the Black River vailey between the Trenton and the pre- 
Cambrian. This term has also been sometimes used in two district senses by the 
same author—as a group and a formation term. The Black River as defined by 
Ulrich “ is limited above by the Trenton and below by the base of the Lowville, the 
Pamelia being placed in the Stones River group and separated from the Lowville 
by the Blount group of Pennsylvania. It is here used with essentially the same 
latitude as applied by Vanuxem. The nomenclature presented in the table below 
represents the broader facts of our present knowledge of the succession and char- 
acteristics of the Paleozoic rocks of the district. 


mul eaecOLn oc. Amer. V Ol.) XTX L908 p.. 159. 

°N. Y. State Mus. Bull. 145. p. 67-70, 1910. 

Geol; soc. Amer Bull, Vol. XX, p. 167, 1908. 

“Can. Geol. Surv., Summ. Rept. for 1911 (1912), p. 353. 

“The Trenton group in Ontario and Quebec, Can. Geol. Surv. Summary Rept. for 1912 
(1914), pp. 342-350. 

*% Geol. of N.Y., Pt. III, pp. 38-45, 1842. 
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Tabular View of Ordovician Stratigraphy in the Kingston Area 


Formations and Lithol Characteristic 
ithology. . 
Members. 8) fossil. 
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TRENTON Trenton limestone. Limestone and inter-) Dalmanella rogata. 


GROUP. bedded shale. 
ORDO- Leray and Lowville| Coarse limestones. Columnaria halls. 
limestones. Tetradiwm cellul- 
VICIAN. BLACK | oswm. 
RIVER Pamelia formation. | Fine-textured lime- | Leperditia fabulites. 
GROUP. stone. 


Rideau beds (basal)Shale, sandy limestone Nanno kingstonensis. 
member of Pamelia.) | and conglomerate. 


CAMBRIAN. Potsdam sandstone. Sandstone. Barren. 


Description of Formations 


Black River Group 


Pamelia Formation.—The rocks of the Pamelia formation comprise fine tex- 
tured limestones with a series of argillaceous and sandy beds at the base which rest 
on the pre-Cambrian schists and quartzites where the Potsdam sandstone is absent 
as in the central and northern parts of the area. ‘These clastic beds at the base of 
the Pamelia limestone will be treated here as a member of the Pamelia formation 
and designated as the Rideau beds. These appear to be the beds called the Rideau 
sandstone by Ami,” although no type section was named by this author. The best 
exposure known of the Rideau beds occurs in the railway cut called the Kingston 
Mills section on the west side of the Rideau canal near Rideau station, which will 
be considered the type section of the Rideau beds. The character of the lithology 
is shown in the following section: ‘goad | 


SECTION AT KINGSTON MILLS. 


a. Greenish grey silicious limestone with numerous quartz pebbles 14” to 1” in 


diameter. Nanno kingstonensis abundant at top v.00. 5.2.0... e0e we elena’ G “feet 
b.- Hard: olive: shale, weatherin® ‘pitit <. 4.4 sss tat poe enc ener tae ear ees rege eee Oy eis 
e. Greenish caleareous sandstone, with numerous quartz pebbles 1-16” to 14” in 

GIAMOLCT Tce pi anh ste’s teste Aik. oie Seas re agate tegor Aiea OE heme tags Bet aL coe conte erica hee eee a 1% ‘<‘ 
d. Greenish shale and limestone with an abundance of small quartz pebbles in limy 

PQDT: fc% cles eieia-auih Be wsere te sap thas ee Gpates stare RE rane tea cle at els eee aan ee Rage 


Granite boulders 1’ to 3’ (greatest dimension) in lower two feet, but not 
closely placed. 
en Granite (pre.-Cam brian )o ras.ccat-ho ere aieiaeeds alec Meet anes core ee ee eee eee 


At a higher level near the top of the hill a few hundred yards southeast of the 
Kingston Mills section the nearly pure limestone beds of the Pamelia are seen out- 
cropping in the quarries. 

At the Jackson’s mill section, which is located five miles northwest of 
Kingston, the entire thickness of the Pamelia formation and its relations to the 


* Bull. Geol. Soc. Am., Vol. XIII, 1902, pp. 517-518. 
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pre-Cambrian below and the Lowville above are well exposed. The base of this 
section is exposed near the cow path under the railway in the big’ curve north of 
Jackson’s mill. The iower part of the section exposed here shows the following 
beds: 


SECTION A QUARTER OF A MILE N.E. OF JACKSON’S MILL. 


aE CITES MeO LON let Caren natant cate teeta pote ak een a he a vie Ss od ete ate 8) S Ae Dec wed @ Oe Roe s 41% feet 
b. Dove-grey fine-textured limestone with perfectly preserved mud cracks at top. 

PEED SSL SROMSOL VOU U.) aseetR ture elets orale la wae uiaT SIs w ieiatekee, Soles gual ota yee axe one ih lay 
e. Grey limestone with occasional pebbles of quartz in lower part. A small 

OTE OCELOSea1ds OUTLOGO ML GeDLe SON Um t: crt. vis cette AG sia cl ssa tlw ae ot Ag oe ff vic orale. oie ols Ze Fos 
d. Sandy calcareous beds with large quartzite pebbles and small boulders up to one 

TOOisinaC ta et Oiel Ne DASE CO TCCRECCUM Mere ofa catare' sc = ove s/u'tte sivhe ace aia ene, wet eas Spe ae 
CC ABU CACO? O-Ga son latl ian .ttenerishe Chet monedibsts citec'e al at are wis oes st cyst aie.» abouts iq chenatane Oe ga 


The lower seven feet of this section above the pre-Cambrian represent the 
Rideau beds. Here as at Kingston they contain a fauna unknown in the pure 
limestone of the Pamelia which follows: Nanno kingstonensis which is the most 
abundant fossil in these beds at Kingston Mills appears to be represented by a 
poorly preserved specimen in the Rideau beds at Jackson’s mill. 

The limestone beds of the Pamelia in the Jackson’s mill section have a thick- 
ness of about 40 feet which is probably an average thickness of these limestones. 
An interesting feature of the Pamelia limestone in this section is the bed of beauti- 
fully preserved mud cracks about 15 feet above the base of the section.. The top 
of the Pamela limestone in the Jackson’s mill section is marked by a 10-inch bed 
of limestone containing small and somewhat angular hmestone pebbles. ‘This bed 
is followed by the coarse-textured grey limestone of the Lowville holding an 
abundance of Tetradium. 

The Pamelia limestone is generally a fine-textured rock of dove-grey colour. 
It lies in even-bedded strata usually 6 inches to 2 feet in thickness, many of which 
have a texture approaching that of lithographic limestone. A section of these beds 
usually shows some interbedded strata of argillaceous shale and others of magnesian _ 
limestone. The quarry section on the west side of Fort Henry hill at Kingston 
which is described below affords a representative section of this lmestone. 


QUARRY SECTION WEST SIDE FORT HENRY HILL. 


Hard grey limestone with texture of lithographic limestone..............0./..:.. 8 -feet 
Dea aie Vic rase Lis stare Nesta tallINeStON EG 02. hee ocies. avis tecenetohs 2 a tie ome heals 0b wiaerhss wkd Lore. 
PIED ert evelntes ote rwit iste ll OStTACOGG. . .os.st 2.tseayee ctooe ms 2S eho tsetse -< eae tie aes 


A bed of greenish grey limy shale which lies near the base of the city quarry 
section in the Pamelia is exposed along the Canadian Pacific railway in the north- 
eastern part of Kingston. ‘Two or more beds of drab or greenish shale each 4 feet to 
6 feet thick are usually interpolated between the fine-textured, even-bedded grey 
limestones which comprise the major part of the Pamela formation. 

In some of the upper beds of the Pamelia, bands of stylolites are common. 
In some cases percolating surface waters have accelerated solution along the con- 
tact of the upward and downward pointing prisms of these bands, giving the effect 
of interlocking stalactites and stalagmites. 
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Geodes filled with calcite are common in some of the impure hmestone beds 
of the Pamelia. 

Joints are present but quite irregular in direction. The joints are usually 
vertical but a few are inclined at considerable angles to the vertical. 

A very characteristic feature of the Pamelia limestone is the presence in the 
lower half of the formation of beds with very perfectly preserved sun-cracks. Hx- 
cellent samples of these sun-cracks are exposed over a considerable part of the 
floor of an old quarry just northwest of the Canadian Pacific railway roundhouse 
in Kingston. They occur here in limestones of very fine even texture. Although 
sharply outlined on the surface of some of the beds they do not penetrate any per- 
ceptible distance into the limestone. Sun-cracks occur in quarries on the north 
side of Kingston at various horizons in the Pamelia. Associated with the sun- 
cracks in some of the quarries numerous elevations occur rising from 1 to 3 inches 
above the adjacent flat, sun-cracked surface. These curious little hummocks vary 
from a few inches to a couple of feet in diameter and have, in most cases, a highly 
irregular outline. They are cut, like the adjacent surface, by sun-cracks. The 
presence of sun-cracks in the Pamela limestone indicates that the limestones were 
formed, at least in part, in very shallow water and within the limits of the intertidal 
zone. The lagoonal beach conditions under which these beds must have accumulated 
are probably responsible for the great scarcity of fossils other than ostracods which 
characterizes these limestones. ‘The ostracods occur in some beds in abundance. 
Most of the species are new, according to Dr. E. O. Ulrich, who kindly examined 
the collection made. The Pamelia limestone fauna includes Balhyurus spimiger, 
Leperditia fabulites and Isochilina armata. 

All of the limestones east of the Rideau canal, with the exception of one or 
two small patches, belong to the Pamelia formation. West of the canal this for- 
mation comprises the lower portions of the hmestone section north and northwest 
of Kingston. 


Lowville and Leray Limestones—The Black River limestones above the 
Pamelia on the New York side of the St. Lawrence river have been separated into 
three distinct formations known respectively as the Lowville, Leray, and Water- 
town limestones. The Watertown, the highest of these, is not distinguishable at 
Kingston. The cherty beds said to characterize the Leray on the New York side 
of the river are absent or very slightly developed in the Kingston area. The very 
slight physical differences which can be recognized between the lower and upper 
portions of these limestones make it convenient to treat the Leray and Lowville in 
this area as a single lithologic unit. 

The base of the Lowville is generally marked by a distinct change in the 
lithology, the fine-textured even-bedded strata of the Pamelia giving place to 
coarser-textured limestone in which the bedding is less regular and the colour a 
darker grey. The lower beds of the Lowville in some sections show cross-bedded 
layers and aggregations of fossil fragments representing current action. A thin 
bed of limestone containing small limestone pebbles is sometimes present at the top 
of the Pamelia. In the upper part of the Lowville-Leray limestones the beds show 
a somewhat rubbly character, breaking up under weathering into irregular-shaped 
pieces a few inches in diameter. Bands of nodular limestone in which the rounded 
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pebble-like masses are interspersed through a somewhat shaly bed are sometimes 
met with. An example of this nodular hmestone occurs at the natural bridge on 
Wolfe island, a short distance east of Marysville. The sections northwest of 
Kingston show a thickness of about 35 or 40 feet of these limestones above the 
Pamelia. ‘The abundance of fossils, darker colour and generally coarser texture 
of the Lowville and Leray limestones distinguish them from the Pamelia limestone. 
The extremely regular lamin which characterize many beds of the latter are not 
found in the Lowville. Certain beds in the Lowville show cross bedding and others 
are composed of a mass of fossil shells. Large cephalopods and numerous gaster- 
opods are conspicuous elements in the composition of the limestone at many points. 


The basal beds of the Lowville are characterized faunally by the appearance in 
them of Vetradium cellulosum which is present in great abundance in the basal 
beds of many sections. A Cyrtodonta allied to C. huronensis also occurs in great 
numbers in these lower beds. In some sections a species of Stromatocertum forms 
boulder-like masses in the lmestone. Good examples of these masses occur on 
Wolfe island near water level in the western part of the village of Marysville. 
They also occur in the roadside section one-third of a mile southwest of Shannon 
tollgate, five miles north of Kingston. .The upper part of these limestones is 
characterized by Columnaria halli and a species of Streptelasma which are un- 
known in the lower beds. In the ostracods and bryozoa of the Shannon section 
Dr. E. O. Ulrich recognizes the presence of the Decorah zone. He writes“ regard- 
ing this late Black River fauna as follows: 


One of your lots indicates the hitherto unknown presence of the Decorah zone at 
Kingston. The same zone is thinly represented at Watertown and Threemile Bay, in New 
York, but there it is separated from the Lowville by the Watertown limestone. 

The lot referred to is 5056. Three or four layers are represented in this lot. The 
youngest is filled with Decorah Bryozoa and plates of a highly characteristic crinoid. The 
other two or three layers are regarded as belonging near the top of the Lowville or in the 
Leray. 


The Lowville and Leray limestones are present in the upper part of most of 
the limestone hill sections north and northwest of Kingston. Further west they 
extend lower in the valleys. They are unknown east of the Rideau canal with the 
exception of a small patch of the Lowville on Barriefield hill. On the northwest 
side of Wolfe island this limestone series occupies a narrow belt northwest of the 
margin of the Trenton limestone. 


Trenton Group 


Lower Trenton.—The Black River limestones are terminated above by another 
limestone series characterized by a fauna having many species unknown in the 
Black River fauna. Dalmanella rogata and Plectambonites sericeus are con- 
spicuously abundant species in this fauna which represents the Lower ‘Trenton 
limestone fauna. The lowest beds observed in the Trenton which are 6 or 8 feet 
above the Black River show beds of thin-bedded, dark grey limestone separated by 
filmy strata of dark shale. These beds hold an abundance of fossils. The contact 
of these beds with the Black River has not been observed in this area but it ts 


* Letter of Apre L7 L916. 
4 B.M. (iil) 
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reported to show locally a basal conglomerate“ and other physical evidence of a 
disconformity in an adjacent area on the New York side of the St. Lawrence. 
Only the lower portions of the Trenton beds are found within the area covered by 
this report. ‘Uhese underlie considerable portions of the western half of Wolfe 
island. ‘The Lower ‘Trenton as developed on Wolfe island comprises a series of 
interbedded limestones and calcareous shales having a total thickness that probably 
does not much exceed 70 feet. The approximate boundary between the Black 
River and the T'renton is indicated by the base of a low scarp generally 8 or 10 feet 
high, but indistinct and drift-covered in parts of its course. This abrupt rise 
just south of the contact of the two horizons is well shown a few hundred yards 
south of the spring located a mile and a half east of Marysville. This slight rise of 
'the land after the contact is crossed can be traced in a southwesterly direction to 
the western end of the island. | 

The best exposures of the Trenton occur along the lake shore cliffs northeast 
of Bear point on the southeast side of the island. The cliffs expose a section rang- 
ing from a thickness of 6 or 8 feet at the eastern end to 18 or 20 feet: toward the 
western end of the exposures. Bluish-grey shale and shaly. limestones comprise 
about one-half of the section here, the remaining beds being limestones from four 
inches to a foot thick. Some of the thin bands of limestone show distinct cross 
bedding. At one point a limestone bed was observed that showed abrupt trunca- 
tion by superjacent beds representing evidently erosion which was contemporaneous 
with deposition. Fossils abound throughout these beds and include a number of 
species among which are Dinorthis pectinella, Plectambonites sericeus and 
Dalmanella rogata. 

Structure 


The Ordovician rocks of the Kingston area he on the southern border of the 
neck of pre-Cambrian rocks that connects the Adirondack area of schists and 
eneisses to the southeast with the similar rocks of the Canadian shield to the 
northwest. This neck indicates the approximate position of the axis of the dom- 
inant structural feature of the region, so far as the Paleozoic rocks are concerned. 
This is the broad geanticlina! arch which crosses the St. Lawrence river in the 
Thousand Islands area and connects in hour-glass fashion the pre-Cambrian area 
of the Adirondack mountains with similar rocks in the Haliburton county and 
Algonquin Park area of Ontario. Away from the axis of this broad and gentle 
arch the limestones dip in a southerly direction at about 20 feet per mile. 

In the majority of outcrops the hmestones appear to lie horizontally, but in 
some localities local synclinal and anticlnal folds are indicated by dips of 5 to 10 
degrees. Good examples of these small local folds are seen along-the road passing 
easterly through Barriefield. Sharply inclined beds are seen in the eastern part of 
the cutting for the highway across Barriefield hill. One and a half miles east of 
Barriefield the Pamelia limestone shows a dip of 10° in connection with one of 
these local folds. Another of these sharp local folds gives dips of 10° to 12° at 
the quarry on the west side of the road south of Rideau station. Many other 
examples of these local flexures occur in the region. No faults of any magnitude 
are known in the area. | 


TNLY. State Mus. Bull. 145, p. 91, 1910. 
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Appendix Il 


SYNOPSIS OF THE COMMON FOSSILS OF THE 
KINGSTON AREA * 


By ALICE E. WILSON and KIRTLEY F. MATHER »p 


Introduction 


The following synoptic list and key to fossils was made with the hope of filling 
a want that is felt by all beginners in paleontology—the need of a concise and 
locally adapted reference list and the means of identifying the species in it. It is 
the desire of the authors to place before the student or local collector the means of 
ready identification of the more common fossils to be found in the Kingston area. 
No attempt has been made to give a complete lst, and it has been necessary to omit 
several new species some of which are common. 

Fossils are generally scarce in the Pamelia limestone with the exception of 
ostracods. ‘These small crustaceans are abundant in certain beds. In the Low- 
ville and higher beds of the Black River fossils occur abundantly in most sections. 

Certain of the beds of Trenton limestone outcropping on Wolfe island are 
highly fossilferous, but the profusion of fossils is one of specimens rather than of 
species. The abundance of Rafinesquina alternata, Dalmanella rogata, Plectambo- 
nites sericeus, Prasopora simulatriz, and Pachydictya acuta makes it somewhat 
difficult to find specimens of other forms. Many other fossils, however, will reward 
the careful and patient collector. The fauna of the Trenton beds is closely similar 
to that in the Lower Trenton limestone, or “ Prasopora zone,” in the vicinity ot 
Watertown, Trenton Falls, and Little Falls, New York. It is notably different 
from that in the “ Basal Trenton,” or Glen Falls limestone,’ of the Mohawk valley. 
Evidently Trenton sedimentation did not begin in this part of Ontario until some 
time after the opening of the Trenton epoch. 

The stratigraphic relations of the faunas treated here have been discussed in 
preceding pages by Dr. E. M. Kindle. The reader is referred to this paper for 
stratigraphic details regarding the formations represented by the faunules lsted 
here. 

The thanks of the authors are due to Dr. P. E. Raymond for his help in 
placing the more doubtful species, also to Dr. E. O. Ulrich for the identification 
of the ostracods and some of the bryozoa. 


Synoptic List of Black River Species 
STROMATOPOROIDEA. 


Stromatocerwm sp. 


ANTHOZOA. 
Columnaria alveolata Goldfuss. 
Columnaria hall Nicholson. 
Streptelasma profundum (Conrad). 
Tetradium cellulosum (Hall). 
Tetradium fibratum Safford. 
Tetradium syringoporoides Ulrich. 


* Published in co-operation with the Canadian Geological Survey. 

>The pages on the Black River faunas have been prepared by Miss Alice E. Wilson, 
while the responsibility for the Trenton fauna rests with Dr. K. F. Mather.—Editor. 

*Ruedemann, Rudolf, New York State Mus. Bull. No. 162, 1912, pp. 22, 69. 
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CRINOIDEA. 
Cremacrinus punctatus Ulrich. 


BRYOZOA. 


Batostoma winchelli Ulrich. 
Hemiphragma irrasum (Ulrich). 
Pachydictya fimbriata Ulrich. 
Pachydictya occidentalis Ulrich. 
Phyllodictya frondosa Ulrich. 
Phyllodictya labrinthica (Hall). . 
Rhinidictya fidelis (Ulrich). 
Rhinidictya mutabilis (Ulrich). 
Rhinidictya pediculata Ulrich. 
Rhinidictya trentonensis (Ulrich). 
Solenopora sp. 


BRACHIOPODA. 
Rafinesquina sp. 


Rafinesquina minnesotensis (N. H. Winchester). 


Rhynchotrema increbescens Hall. 
Strophomena filitexta Hall. 
Zygospira recurvirostris Hall. 


PELECYPODA. 


Cyrtodonta.’ 
Cyrtodonta huronensis Billings. 


GASTROPODA. 


Hormotoma gracilis (Hall). 

Liospira sp. 

Lophospira sp. 

Raphistoma peracutum Ulrich & Schofield. 
Raphistomina ef. modesta Ulrich. 
Trochonema ef. wmbilicatum Hall. 


CEPHALOPODA. 


Endoceras sp. 

Gonioceras anceps Hall. 

Nanno kingstonensis Whiteaves. 
Orthoceras multicameratum Emmons. 
Orthoceras recticameratum Hall. 


TRILOBITA. 


Bathyurus sp. Ulrich. 

Bathyurus extans (Hall). 

Bathyurus spiniger Hall. 

Bumastus milleri (Billings). 

Ceraurus pleurexanthemus Green. 
_ Lllaenus sp. 

Isotalus gigas DeKay. 


Onchometopus simplex Raymond and Narraway. 


Pterygometopus sp. 


OSTRACODA. 


Aparchites sp. 

Eurychilina sp. 

Tsochilina subarmata Ulrich. 
Leperditella ef. mundula Ulrich. 
Leperditella tumida Ulrich. 
Leperditia fabulites (Conrad). 


* There are two undetermined species of Cyrtodonta in these beds. 
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Locality Lists of Black River Fossils* 


5055—Perth road, quarry north side of Kingston. Upper part of section in Low- 
ville limestone. 


Tetradium cellulosum (Hall). 
Rafinesquina sp. 

fhynchotrema increbescens Hall. 
Zygospira recurvirostris (Hall). 
Cyrtodontia ef. huronensis Billings. 
Raphistomina ef. modesta Ulrich. 
Orthoceras multicameratum Emmons. 
Bathyurus extans (Hall). 


5048—Perth road quarry. Lower part of section in Pamelia limestone. 


Aparchites sp. 
Leperditia sp. 
Leperditella sp. 


5054—Foot of Fort Henry hill, east side Navy bay. Pamelia limestone. 


Bathyurus sp. Ulrich. 

Bathyurus spiniger Hall. 
Isochilina sp. 

Isochilina armata Walcott. 
Isochilina subarmata Ulrich M. 8. 
Leperditia sp. 


5050—Quarry half mile north of Fort Henry, east bank of Cataraqui river. 
Pamelia limestone. 


Leperditia fabulites (Conrad). 


5053—Portsmouth, west side city asylum. Lowville limestone. 


Phyllodictya frondosa? Ulrich. 
Tetradium cellulosum Hall. 
Leperditella twmida Ulrich. 


5049—Railroad cut opposite head of Collins bay. Upper part of Pamelia lime- 
stone. 


Strophomena filitexta Hall. 
Zygospira recurvirostris (Hall). 
Cyrtodonta cf. huronensis Billings. 
Isotelus gigas DeKay. 
Pterygometopus sp. 

Aparchites sp. 

Hurychilina sp. 

Isochilina subarmata Ulrich M. 8. 
Leperditeila ef. mundula Ulrich. 
Leperditia sp. 


5056—North of Kingston five miles and half mile southwest of Shannon cross- 
roads. Upper beds in Leray and Lowville limestones. 


Streptelasma profundum (Conrad). 
Tetradium cellulosum (Hall). 


’ Numbers prefixed to the localities of this list refer to the locality catalogue of the 
Canadian Geological Survey. 
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Tetradium fibratum Safford. 

Cremacrinus punctatus Ulrich. 

Batostoma winchellt Ulrich. 

Hemiphragma irrasum (Ulrich). 
Pachydictya fimbriata Ulrich. 
Pachydictya occidentalis Ulrich. 
Phyllodictya labyrinthica (Hall). 
Lhinidictya fidelis (Ulrich). 

Khinidictya mutabilis Ulrich. 

RKhinidictya pediculata Ulrich. 

Lhinidictya trentonensis (Ulrich). 
Solenopora sp. 

Lafinesquina minnesotensis (N. H. Winchell). 
Rhynchotrema wmerebescens Hall. 
Zygospira recurvirostris (Hall). 
Cyrtodonta sp. 

Cyrtodonta cf. hwronensis Billings. 
Hormotoma gracilis (Hall). 

Liospira sp. 

Lophospira sp. 

Raphistoma peracutum Ulrich & Seofield. 
Trochonema umbilicatum Hall. 

lindoceras sp. 

Orthoceras recticameratum Hall. 
Bumastus milleri (Billings). 

Isotelus gigas DeKay. 

Onchometopus simplex Raymond and Narraway. 
Leperditella twmida Ulrich. 

Leperditia fabulites (Conrad). 


5047—Locality as above. Lower Beds in Leray and Lowville lmestones. 
Stromatocerium sp. 
Tetradium celluloswm. 


Cyrtodonta ef. huronensis Billings. 
Bathyurus extans Hall. 


5052—-Wolfe island, southwest of Marysville pier. Lowville limestone. 
Tetradium syringoporoides var. n. sp. 


5150—Wolfe island, southwest side of Marysville. Upper part of Leray and Low- 
ville limestones. 


Columnaria alveolata Goldfuss. 
Columnaria halli Nicholson. 


5216—Railroad cut at Kingston Mills. Rideau beds. 


Nanno kingstonensis Whiteaves. 


521%7—Four hundred yards northeast of Jackson’s mill. Basal Pamelia. 


Cyrtodonta sp. 
Raphistoma peracutum Ulrich and Scofield. 


5218—Five miles northwest of Kingston and half mile north of Jackson’s mill. 
Lowville. 


Streptelasma profundum (Conrad). 
Rafinesquina sp. 

Rafinesquina minnesotensis (N. H. Winchell). 
Rhynchotrema increbescens Hall. 
Strophomena filitexta Hall. 
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Zygospira recurvirostris Hall. 

Cyrtodonta huronensis Billings. 
Raphistoma peracutum Ulrich and Scofield. 
Orthoceras recticameratum Hall 

Bathyurus extans Hall (Hall). 

Bathyurus spiniger (Hall). 

Bumastus millert (Billings). 

Ceraurus pleurexanthemus Green. 

Illaenus sp. 


Kingston. 


Gonioceras anceps (Hall). 


Key to Black River Fossils 


STROMATOPOROIDEA, 


A. Massive, composed of dense horizontal and concentric laminae separated by irregular 
interspaces, perforated by irregular vertical tubes which place the 
interlaminar spaces in communication but do not go from top to 


RSG E OTM ree Mercere etch toe, alors stettay isle aicxoFe lots ahets, « Stromatocerwm. 
ANTHOZOA. 

A. Coral simple; calyx funnel-shaped; septa of two orders, primary and secondary; 
epiniecastiiMi eLaOulae MECSeU bin of. a sestore sot (ebelclsis ees a Streptelasma. 
b. Calyx deep; septa denticulated on the edge, not twisted at the centre, 
three principal septa developed........... S. profundum (Conrad). 

AA. Compound heads or branching stems of prismatic tubes with well-developed septa. 
CmCoraliteseminuter = tOUrs primar ya SOP LA siete. «4 sas cle i cle elena cere ee fe Tetradium. 


d. Coralla massive, hemispherical or flattened diverging tubes; thin 


slightly rugose walls; lamillae reaching centre of tube. 
' T. fibratum Safford. 


dd. Irregularly branching bundles of tubes quadrangular or stellate in 


SECUUOIRM MEIN tercterste ogee anche hal ohehe «, he, asasstetel qharerse T. cellulosum (Hall). 

dd deol olORtUDeCerOLMrtent- treads aie 7510 es the, T. syringoporoides Ulrich. 

CC. Generally massive; corallites with alternating large and small septa, complete 

PADUA ANC A OMMULAL MOLES hut sias s/sieye es ole. ateuese se §s-e i's Columnaria. 

e. Septa alternating, large ones almost reaching the centre; tabulae 

horizontalabent: down steed gene... is iu. sme: 2 C. alveolata Goldfuss. 

ee. Septa short, denticulated; tabulae complete, often concave or convex 

ROU teeta OV CTs CIN Ge taper tan. tac.) eae teste clas, steko, Sueerdas) ble ee C. hallt Nicholson. 
CRINOIDEA. 


A. Three primary radials; four basal pieces completely anchylosed; dorso-lateral plates of 
cup entirely separated by central pieces; ventral area with long 
BiGrclOnder VENETAl CWO. se siete t sree oo salle of elole e cisele one Cremacrinus. 
b. Body short; centro-dorsal pieces large; entire surface punctuate. 
C. punctatus Ulrich. 


BRYOZOA. 


A. Zoaria compound; zooecia prismatic; walls thin in axial region becoming thickened 
in peripheral region: diaphragms numerous; acanthopores abund- 
ant; mesopores few or wanting; maculae on the surface. 

B. Zoaria irregularly ramose with basal expansion; diaphragms numerous 
especially in the peripheral region; acanthopores large and 
abundant; mesopores rather numerous; apertures ovate or circular 
SILEEOUMIN CORON EOE TL OMvetiascsts ets at oraysee arel i's os 6 svaere.e « o:e.% Batostoma. 

ce. Branches a little compressed; acanthopores placed on the aperture 

walls; mesopores sparingly developed; monticules generally want- 
ing; apertures rounded or sub-angular, irregularly arranged. 

B. winchelli Ulrich. 
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BB. Differs from Batostoma only in having incomplete diaphragms in the 
peripheral: Tegan “ast. 3s os. se a, ih oe ele, pe cere eee eee en Eee rece 
d. Diaphragms remote in axial, more numerous in peripheral region; 
acanthopores numerous; mesopores in young beeome solid in 
maturity; monticules wanting; apertures polygonal, oval when 
TH LUTE i ee ee ghar de eee tata tn alee oie Ce ueile Maa alley oe ccs § Rah e tT Teeaa 
BBB. Zoarium_ spheroidal; zooecia irregularly prismatic and minute; no 
ia Phragms cs see atersyers wo tea Vises wie otros Shere as ah ghee LEO DOT as 
AA. Compound bifoliate zoaria with irregularly dividing branches; apertures arranged 
longitudinally; non-poriferous border; acanthopores present; 
mesopores, with diaphragms, become closed on the surface. . 
ki. Zoaria narrow, compressed with parallel sides attached by expanded base; 
slightly elevated straight or flexuous ridges crowded with blunt 
Spines; apertures subcircular...................++.. .lhinidictya. 
f. Edges less acute than usual; non-poriferous border narrow; aper- 
tures slightly oblique; longitudinal ridges slight but sharp, con- 
faining-minute @pinese.cc.oss ofc). 6 be e cideum le eile i Lene 
ff. Edges somewhat acute; non-poriferous border very narrow or want- 
ing; apertures narrow; mesopore surface elevated; longitudinal 
ridges rounded, bearing granules and but slightly elevated. 
R. mutabilis (Ulrich). 
fff. Small footstalk; branches on one plane, thin sharp edges; non- 
poriferous border wide and obliquely striated: apertures sunken, 
outer row larger and oblique.................. pedteulate Ulrich. 
ffff. Branches long; non-poriferous border distinct but narrow; apertures 
comparatively large, outer row oblique; longitudinal ridges 
slight, without granules; cell walls thin....R. trentonensis (Ulrich). 
iE. Ivregularly broad or leaf-like branches; long zooecial tubes crossed by com- 
plete diaphragms without hemisepta; apertures circular, slightly 
oblique with lower lip margined.....................Phyllodictya. 
g. Flattened, flexuous stems; cells oval arranged in quincunx order. 
P. labyrinthica (Hall). 
go. Aperture oblique, more or less regularly arranged in intersecting 
diagonal series. Minute papillae present......P. frondosa Ulrich. 
KEE. Zoaria irregularly wide or undulating leaf-like branches; narrow non- 
poriferous border obliquely striate; diaphragms few; small 
maculae; aperture elliptical; interspaces forming a peristome about 
aperture or in longitudinal ridges...................Pachydictya. 
h. Non-poriferous border wide, sharp, thin, extremely wavey; apertures 
broadly elliptical, two or three outer rows irregular, usually 
oblique; striae formed of papillae.............P. fimbriata Ulrich. 
hh. Ramose or subpalmate; non-poriferous border sharp, narrow, smooth 
or finely striate; aperture ovate; sometimes a series of smooth 
solid spots, particularly below the point of bifurcation. 
P. occidentalis Ulrich. 
BRACHIOPODA. 


A. Shell, concavo-convex, never strongly biconvex, averaging about one to one and a 
half inches in the widest dimension; cardinal area straight; hinge 
line long, usually forming the greatest width of shell; radiating 
striae alternating in size, crossed by fine concentric growth lines. 

B. Shell normally coneavo-convex; pedicle valve convex, brachial valve concave; 
muscular area faintly delimited.....................napjimesquina. 
e. Size somewhat smaller than Rafinesquina alternata; surface of pedicle 
valve convex with suddenly deflected margins beyond the visceral 
TOGIOD 2.45 64 ee a es oan ns ae Mennesotensis “ON. Hee Winchell 
BB. Shell resupinate; cardinal area conspicuous; pedicle valve convex at the 
umbo, becoming rapidly concave; brachial valve flat or concave 
at the umbo, becoming convex; muscular area deeply excavated. 
Strophomena. 
d. Cardinal extremities angular and deflected, cardinal area narrow, 
vertical; conspicuous deltidium; pedicle valve often with an ill- 
defined sinus; brachial valve sometimes with broadly rounded 
median fold; in some specimens oblique wrinkles present along 
cardinal ‘margin 72% os. dvs de a8 ees Se es Ge eRe meee 
AA. Shell rostrate, biconvex; entirely covered with plications; sinus and fold present. 
E. Shell convex, becoming gibbous with age; cardinal area absent; beaks closely 
incurved; sinus and fold prominent; radiating striae coarse. 
Rhynchotrema 
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f. Shell ovoid or subtriangular; pedicle valve convex at umbo deep sinus 
with three to four plications; brachial valve more convex, with cor- 
responding fold; plications never subdivide; transversely marked 
ID Wan LILLIE eal De? = LI TLOR navapuiter crete aie mt aye ene, em, R. increbescens (Hall). 

EE. Shell small; beaks acute and pedicle beak gracefully incurved; fine but 
SITE eT CUCLL OUI IL Sr YA Oro, aprenden quer obs oneal iligtace onltas spe ae iq i's a Zygospira. 

g. Shell subcircular; length slightly exceeding width; surface with 

about twenty-four simple striae........ ...Z. recurvirostris (Hall). 


PELECYPODA. 


A. Shell ovate to subcireular; moderately ventricose; beaks prominent, incurved, situ- 
ated about anterior third of shell; concentric growth lines; hinge 


plate strong, nearly straight; no lunule nor escutcheon; 2 to 4 
CaruiInaeleeth eamlOrs #POSter1Ol: LOCUM eet clorsis sss Siptar sett Cyrtodonta. 


b. Transversely oval, anterior and posterior extremities rounded; 
d Se: I E Pp 4 d 

greatest tumidity extending from the umbones obliquely towards 

the posterior ventral margin...............C. huronensis Billings. 


GASTROPODA. 


A. Spire depressed conical or flat; sutures close; umbilicus usually present. 
B. Peripheral slit band present; aperture deeply notched. 

C. Volutions sub-rhomboidal in section, sharply rounded at _ periphery, 
convex below, sometimes angular at edge of umbilicus; band wide, 
on narrow outer edge of whorl; markings delicate fine transverse 
lines bending strongly backwards on apical side to peripheral band 
then forward on lower side ........ SN RT rpc ts rear e n a Tiospira. 


BB. Peripheral slit band absent; aperture with shallow notch. 

D. Volutions triangular in section, sharply angular, generally thin at 
periphery; sigmoid lines of growth on upper side cut by raised 
line, below turned forward first then back into umbilicus. 

Raphistoma. 
e. Whorl flat above, rounded below; margin narrowly rounded. 
Rk. peracutwm Ulrich. 
DD. Volutions subrhomboidal in section, carina projecting over the slightly 
impressed suture; sutural half of curve of lips convex, outer half 
concave; lines of growth distinct, not interrupted on upper side. 


Raphistomina. 
f. Peripheral edge turns distinctly upward; lines of growth faint except 
IDSs WHOTEs MINUS asIAall. sees «6 ore .....-h. modesta Ulrich. 


AA. Spires elevated. 
G. Whorls rounded or obscurely angular. 

H. Shell elongate; apical angle acute; no umbilicus; aperture acuminate, 
outer lip with a broad deep V-shaped notch; peripheral band 
sometimes obscure, flat or concave, outlined by raised lines; 
surface markings growth lines only which sweep backward towards 
THOBDaNe* a WOVONATCLDClOWs cckrik ./s veleta tine > Ub-s0ie 5 sls 05s IIormotoma. 

i. Shells slender; whorls rather loosely coiled; slight angulation; apical 
angle very constantly about 18°; lines of growth fine. 
H. gracilis (Hall). 
GG. Whorls angular with distinct carina. 

J. Shell more or less elevated; umbilicus small; band obtusely rounded, 
more or less trilineate, median line heavier; outer lip notched, 
inner lip thickened and twisted; surface markings parallel with 
apertural edge, occasionally cancelled by fine spiral lines. 

Lophospira. 


JJ. Shell turbinate; umbilicus rather large; band wide, vertical, marked off 
above and below by carina; aperture very oblique; lines of growth 
pass obliquely backward from above, vertical or opposite on the 
band, following outer lip in lower part............. .. Trochonema. 

k. Carina dividing whorl above band, between suture and carina flat, 
between carina and band concave; carina between band and 
umbilicus preserving a median position; surface markings obscure 
exceptiornelast whorls ccs. o~ «5.0% ss seevess el. umbilicatum (Hall). 
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CHPHALOPODA. 


A. Shell straight, conical; body chamber large; siphuncle central or excentric, sometimes 
widening in the chambers; sutures simple and at right angles to 
the long axis of the shell; surface smooth ornamented by striae, or 
annulated . BA ets Bint a: onwile safe sts! erst oe ula dugierews, clcen fiem wee UR «DO CEer ee 

b. Shell extremely elongated, slender, tapering; siphuncle ventral; 

surface smooth or slight undulations; camera varying in depth. 
O. multicameratum Emmons. 
bb. Shell tapering; siphuncle cylindrical somewhat excentric; septa pass- 
ing obliquely from outside to siphuncle...O. recticameratum (Hall). 
AA. Shell straight, compressed, with projecting angles; septa curved; siphunele ventral 
andebeadedes.missr.e b Saas catia srw ata Wes fF ic fi as or Goniocerag 
ce. Shell smooth or finely striated ; elongated, Hees rather rapidly; 
projecting angles very acute; septa crowded. .G. anceps Hall. 

AAA. Shell straight, cylindrical in section. 

D. Siphuncle excentric, cylindrical, gradually enlarging, often ridged obliquely 
by the septa; surface not: annulated.......... ics aa fe ssl DCOCET AS 
DD:-Siphuncles with, pibboussexpansions atte a pax. «52+ arse. eee ee Nanno. 
e. Siphuncle expansion ceases abruptly, long slender upper portion 
obliquely crossed by annulations......N. kingstonensis Whiteaves. 


TRILOBITA. 


A. Genal angles or spine borne by free cheeks. 
B. Glabella of cephalon and axis of pygidium distinetly defined. 

C. Cephalon longer than pygidium; vlabella single, its sides straight, glabella 
furrows nearly or quite obsolete; eyes long and close to glabella; 
free cheeks with a concave border; hypostoma not forked; thorax 
nine segments; pygidium broad; axial lobe convex and prominent. 

Bathyurus. 
d. Frontal border of cephalon narrow; pygidium very convex, axial lobe 
with two distinct rings, a third obscure; pleura four broad segments. 
B. extans (Hall). 
dd. Frontal border of cephalon turning up along margin; glabella with 
two indistinct furrows, and occipital spine; three distinct furrows 
on the axial lobe of pygidium a fourth and fifth obscure, the third 
bearing a spine; on the pleura a row of tubercles parallel to the 
GMIALCLODEL eis s ae Seas aes B. spiniger Hall. 
BB. Glabella of cephalon and axis of pyg eidium not well defined. 

E. Body trilobed; oval; cephalon and pygidium about equal in size. 

FE. Concave border ‘on cephalon and pygidium; anterior margin of cephalon 
rather sharply rounded; glabella nearly smooth; free cheeks large; 
hypostoma deeply forked posteriorly; axial lobe very broad; 


sedmentation of pygidium obsolete at maturity............ Isotelus. 
@. Cephalon and pygidium subtriangular; surface punctate; ~ eyes 
prominent; middle lobe of thorax very broad...... I. gigas DeKay. 


FF. Margin of cephalon and pygidium rounded; doublure rounded; median 
tuberele on glabella; axial lobe about one third of whole width 
and in pygidium ending a little more abruptly than the other 
POTtious ey esa eee ee ee BT irs rant .....-Onchometopus. 

h. Glabella flat, neck furrow absent : pleura of thorax with shallow 
grooves; no pleura on py gidium. ey simplex Raymond & Narraway. 
FFF. Cephalon and pygidium large, semicircular, convex; glabella smooth, 
indistinet, two dorsal furrows: eyes large shacks ceeatehotenettate ‘ Tilaenus. 

KE. Body not trilobed except slightly on the cephalon. 
I. Cephalon convex with slightly impressed furrows; eyes remote; ten 


thoracic segments; pygidium smooth................: ..Bumastus. 
j. Form broad and short; two obscure indentations between the eyes; 
nine: thoracié Seoments...o.5 sa siete Tears B. millerit (Billings). 


AA. Genal angles borne by fixed cheeks, glabella enlarging anteriorly, furrows distinct. 
Kx. Glabella tumid; eyes large conspicuous; pygidium semicircular and entire. 


Pterygometopus. 
KK. Glabella pustulose; eye small, distant from glabella; pygidium small with 
segments ending in spines of unequal length.......... ..Ceraurus. 


]. Flaring spines on genal angles; surface of cephalon covered with 
pits and tubercles; glabella very convex nearly square in front, 
three pairs of glabellar furrows; pygidium small and short with 
tWO laroe SPies i... 0. gienotere so 5 stm eae C. pleurexanthemus Green. 
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OSTRACODA. 


A. Straight hinge line, without sulcus. 
B. Valves unequal and overlapping. 
C. Left valve overlapping the right, bearing a groove into which right valve 
fits; surface smooth; obscure flattening on dorsal half of valve. 


Leperditella. 

d. Valves rather short, posterior and much wider; tumid; surface 
PD ULELG tied Le eeestete Gemeente ete ee cic eeere, acabetaerare tae) seb aveirels L. tumida (Ulrich). 

dd. Less high than L. twmida, more elongate...... L. mundula (Ulrich). 


CC. Right valve overlapping; carapace more or less convex, often large, 
oblique backward swing; papillae present marking the overlapping 
limit; eye spot present; sunken muscle spot............ Leperditia. 

e. Ends obliquely truneated above, extremities almost equally angula”; 
eye spot hardly distinguishable; punctae minute. 
L. fabulites (Conrad). 


BB. Valves convex, equal. 


Graig POG OVO, TUDeTCLE PLESeN toys sostsretered scholars. «iisvenele svi ctereieiriy + <s slle Isochilina. 
h. Extremities angular; a prominent spine projects from point of 
greatest convexity, curving towards anterior..... I. armata Walcott. 

Cor mall scsuntaccscmoothe withouteany tubercles... ..s.e ees +s ot Aparchites. 


AA. Straight hinge line with a broad dorsal depression. 
I. Suboval or nearly circular; node just behind sub-central suleus; broad flange 
around valves sometimes radially striated............. Eurychilina. 


Synoptic List of Trenton Fossils 
Locality List 


Station 222. Lower five feet of Trenton limestone, four miles southwest from 
Marysville, Wolfe island. Lot 2, north, Con. III. 

Station 223. Trenton limestone, probably ten or twelve feet above the base of the 
formation, one and one-half miles southeast from Marysville, Wolfe 
vwewaeh Jeti Ws vaveadan Ae tavas, \ORNE 

Station 224. Lower seven feet of Trenton limestone, immediately south of Cold 
Spring corner, Wolfe island. Lot 3, Con. IX. 

Station 226. Trenton limestone, probably twenty or thirty feet above its base, 
along southern shore of Bear point at southwestern extremity of Wolfe 


island. 
Faunal List 
Stations. 

IONE 222 228 234 eal eecG 
Receptaculites occidentalis Salter .............. ‘<a ie epee eee 
ANTHOZOA. | 
Streptelasma corniculum Hall .....5............ | x 
BRYOZOA. | 
Prosoporde svmiulaurig «Ulrich <7. 5. . wat. ysis ene se sé es x 
Eridotrypa aedilis (Eichwald) ................. 7 | 
Eridotrypa aedilis minor (Ulrich) .......+...:. - s | x 

ETIGOUrYU DG ReTtO UG *UITIC 32% .t. ciles oe Gos a soa Gases sl = =) | 

Tratlopor a manvolare CUI) Fs. tages icles apse ee hans? s x | 

PEMD OVO 5OOLUOUMITILR Dh * se eo ena, oer cassie 0s sence acd obs 2 * x | a 
EEO OUOTUMCOM UGE Solis Ais sone Ural ation. eis ids a tile ae | x 
BMEOSCONUG WIN CIOLLG AW ITICH~ <io< oh c.ccvse-nid ato asa we 6 ie x | x 
Stictoporella angularis Ulrich ................ ze x | a 
TP CORUOROCH ON OCHEO wel ELBLL)) 4% so. tacet e 8 atone ow ee olla 2s x x ne 
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Faunal List.—Continued 


Stations. 
2 923 22 

BRACHIOPODA. 222 223 224 226 
Orthis tricenaria Conrad ........+. ee ee eo e x oe x 
Dotranella vogata CSardeson \h. 2 oe. a. oe vem nears x te 3 x 
Dinorthis pvectinella (Emmons) ..........00.- is 5 ms 
Plectambonites sericeus (Sowerby) .......¢..-. x os x d 
Rajinesquina alternata (Himmons) ...........-. x x x x 
Priplcciateentans (Tal et. xen pics <= cae eet pint oak x . . 
Camarella ambigua (Hall) ........ hehe aie Be Bo “ef x = : 
Parastrophia hemiplicata (Hall) ........ a oe . o. se x 

GASTROPODA. 
Sinuites cancellatus (Hall) ............ ie ao lent x x 7 
TAOSUING DINE COUN eS)”. Maas crete oe tee vi x x 
LLOPIWVOLONVE OTOCIIS. (SIAN io ee eta s carers a eens xX x 
Hormotoma trentonensis Ulrich and Schofield .. ae oe x 
Conularia trentonensis multicosta Ruedemann... . as te x 

CHPHALOPODA. 

| 
Orthoceras juncewm Hall? ..2...... SEP pen yOu | x x 
| | | 

TRILOBITA. 
TSOLELUSTO TO OSs WOK aye +. cee oi eons ee ee x a4 | 
EONS OS js sa ead gts ante eye ciate Pott mire? shal suede ero tetees | iW! | x 
Calymenernsenarta. COMLAC aire as ac oetonste 6 siete ee oe | x 
Ceraurus dentatus Raymond and Barton ......... x | ns 
Ceraurus pleurexzanthemus Green .... 66.6. uss 4 | Xx 

Descriptive Key of Trenton Fossils 
PORIFERA. 
Spherical to platter-shaped bodies with a central closed cavity; caleareous wall composed of 
five-rayed -Spreules. 7. Wo... «tc © aesie ae wiser tie! ake eis eo ecars soe ote een eteaaaeue! nara sek cen cee ee ee Receptaculites. 


Body consisting of a broad flattened dise with a small funnel-shaped central depression 
above, corresponding to the narrow projecting base of attachment on the under side; 
all rows curving strongly as they radiate from the centre; canals numerous in plates 
of upper or inner surface; prominent central knobs on head plates of outer or under 
SUPLACE teas. Ghee Ses eee eee Pee eee Rede Me tet: RT ok ..R. occidentalis Salter. 


ANTHOZOA. 


Coral simple; turbinate, conical, or cylindrical. Septa numerous, bilaterally symmetrical in 
arrangement; tabulae completely developed; dissepiments not abundant. 

Pseudo-columella formed by union of edges of longer septa; cardinal septum may be 
recognized on exterior by system of pinnately diverging costal ridges; tabulae few, 
sometimes absent altogether x Tale Sia tele BAe Serve pakh SeteCln shu ar ee Mapa san ae ane ere ee Streptelasma. 

Corallum conical, more or less cur ved: calyx not very deep; septa alternately large 
and small, from 45 to 60 of the former in adult stage; cardinal and counter 
septa long and prominent, alar septa short; larger septa twisted at their inner 
edges to form. psetido-coltimellany sen. at se cease Pa test aie S. corniculum Hall. 


BRYOZOA. 


Zoarium massive, free; hemispherical. discoidal, or irregular. 

Zooecial tubes, prismatic or cylindrical, thin-walled, partially separated from each other 
or completely isolated by smaller angular mesopores; eae fia in all zooecial 
tubes; diaphragms abundant in: mesoporedscy vos eae ee see eee Ssatees 2 Prasopora. 

Zooecial tubes varying from circular to polygonal, Ginmeter about 0.25 mm., 
acanthopores absent; about 12 evstiphragms in space of 2 mm. along zooecial 
tubes; diaphragms in mesopores generally about 14 in 1 mm., but varying in 
number up to 18 or 19 in that distance...... Ps tee we oe ..P. simulatrix Ulrich. 
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Zoarium ramose, composed of bifurcating branches, sometimes anastomosing, growing upward 
from an attachment to some foreign object. Ordinarily found as small fragments. 
Branches bifoliate, composed ‘of two layers of zooecia growing back to back, generally 
with an elongate oval cross-section. 
Branches narrow, with acute parallel margins and a _non-poriferous margin; 
a Mit te Ween hen Ci Meme ence mek Tet neria.t ic Wee sic g ayes As Gin’, Oe oe eee ne Pachydictya. 
Branches ordinarily from 2.5 to 3.0 mm. in width, dividing dichotomously at 
intervals of 10 to 20 mm.; zooecial apertures elliptical, arranged in definite 
longitudinal rows separated by faint longitudinal ridges, from 7 to 10 rows 


on each branch. Pe ecietoee te Mesa seit cae A ahs, Me ole mol - COU. ELall yy 
Branches poriferous thr oughout entire width; untabulated mesopores present 
between elliptical zooecial APeruuresare. a Ree een ren oF on he fe eM a oe, 2 Stictoporella. 


Branches from 1.5 to 3.0 mm. wide; zooecial apertures separated by thick ridge- 
shaped walls and arranged in moderately regular, curved, diagonally inter- 
secting series, about 9 in 2.5 mm.; mesopores comparatively few, entirely 
absent on parts of surface but always present near margins. 

S. angularis Ulrich. 

Branches radiate, circular or broadly oval in cross-section, zooecia growing in all 

directions from central axial region. May be safely differentiated only by means 
of thin sections examined under the microscope. 

Zooecial tubes with thin walls, varying according to number of mesopores from 
oval to polygonal in outline in tangential sections. In longitudinal sections, 
zooecial walls are thin and flexuous in axial region, more or less thickened in 
peripheral; diaphragms strong, horizontal, complete, more abundant in peripheral 
than in axial region. In transverse sections, tubes in axial region appear in two 
sets, one larger than the other. 

Acanthopores abundamtires cs ee Meare tate gob ee Wat ie vaisy Mace ater eeeare ...Batostoma. 
Branches generally about 5 mm. in diameter; surface without monticules ; 

apertures rounded or subangular, about 10 or 11 in 3 mm.; mesopores 
never aS numerous as zooecia; diaphragms abundant in proximal ends of 
zooecial tubes, more distant (from one to three diameters) in axial 
region, again abundant in peripheral portion where tubes bend rather 


AMEUD CLV ALO WATE RSUMACE tetiipsis <scieneralaute spoarrat Cues anne ae B. winchella Ulrich. 
CAT LHOLODES® AUSCI Uihink teitsa sy ees POR hala cee oF he ai toes tngattsigaijene ot sh Hallopora. 
Branches generally about 5 or 6 mm. in diameter; surface without mon- 


ticules; apertures variable in outline, about 9 in 3 mm.; tubes curving 


rather abruptly toward surface with diaphragms very abundant (7 or 8 
Tim POR sen OVO ds LDC CGV elm iris. ar. crate tere H. ampla (Ulrich). 
Branches slender, 2 to 4 mm. in diameter; surface without monticules; 
apertures polygonal, about 11 in 3 mm.; zooecial tubes enter peripheral 
region without pronounced curvature; outer two or three diaphragms more 
closely spaced than those in axial region ....:....3:... H. obliqua n. sp. 
Branches 5 to 8 mm. in diameter, bifurcating at frequent intervals; surface 
without monticules; apertures angular, about 10 in 3 mm.; diaphragms 
in proximal portion of tubes and in mesopores at distances approximating 
the diameter of tube, in enlarged mesial portion of tubes distant some- 
what more than a diameter from each other, and one-third to one-half 
the diameter apart in peripheral region where tubes bend somewhat 
SOLD YROL GRY AEC caput are er tibreteretwel seins col stele, soe oials s cwidla's «fo tLe VOTUNTs SD. 
Zooecial tubes with thick walls; diaphragms rare or even absent in: axial region, 
but always present and closely spaced in the turn from axial into, narrow 
peripheral region; acanthopores small, never numerous, sometimes absent; 
eS PO LOST Vibe To oT) WML ed teite a utets loa tae Sele whe b coo! eels Sele ae y S.0. 5 Eridotrypa. 
Branches generally 3 to 5 mm. in diameter; diaphragms irregularly spaced 
in axial region, but averaging about twice their diameter apart, increasing 

in number in peripheral region where walls are greatly thickened. 
E. aéedilis (Eichwald). 
Similar to last but diaphragms absent throughout greater part of axial 
region and with somewhat smaller branches...... E. aedilis minor (Ulrich). 
Branches very slender, generally less than 1 mm. in diameter... exigua Ulrich. 


BRACHIOPODA. 


Hinge line long and straight, more than one-third the greatest width of shell; cardinal area 


well developed. 
Shell coneavo-convex; surface radially striate. 
Shell Carnes semi: oval, brachial valve econeave, pedicle valve convex; striae 
; Rafinesquina. 
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Broadly semi-oval in outline, about 30 mm. long, and 40 mm. wide (along 
hinge line); alternation of striae very pronounced on both valves. 

RK. alternata (Emmons). 

Shell small, wider than long, greatest width along hinge line; brachial valve 
concave, pedicle valve-conyex ; stria very fin€.....). occssc ese e oe Plectambonites. 

Length about 12 mm., width about 20 mm.; inconspicuous fold and sinus 
frequently developed; striae alternating in strength, surface usually silky. 

P. sericeus (Sowerby). 
Shell plano-convex or biconvex; surface radially plicate or striate. 

Brachial valve plane or very shightly convex. 

Cardinal area of pedicle valve elevated and somewhat incurved; surface 
covered with strong, sharp, and comparatively few plications which are 
almost invariably sim ple es ave cts le acl olatic 0 aa raletetetehetoretede camer sterner nae Orthis. 

Shell of medium size, 12 to 14 mm. long, 17 to 19 mm. wide (along hinge 
line) ; cardinal area unusually high; surface marked by 35 to 40 simple 
angular plications 22. stp. sels ses 2 ules eee s ree a OCCILG TAG ana 

Pedicle valve elevated and arched over the cardinal area; surface covered 
with rounded bifurcating striae or fine plications which curve conspicuously 
from umbo toward lateral margins; dental lamellae well developed. 

Dalmanella. 

Shell less than medium size, length and width subequal and generally 
falling between 16 and 18 mm.; surface carrying fine plications rather 
ThANIStTIGes Wes erek sw eal oeks wren oee ome tscs hoe eee D. rogata (Sardeson). 

Brachial valve strongly convex, pedicle valve elevated at umbo but becoming 
eradually depressed and finally flat or concave anteriorly; dental lamellae sur- 
rounding a subquadrate muscular area, cardinal process erect......... Dinorthis. 

Shell of medium size, length and width between 20 and 25 mm.; surface 
marked with 22 to 30 prominent plications separated by flat interspaces. 

D. pectinella (Emmons). 

Hinge line short, less than one-third the greatest width of shell; cardinal area absent or very 
limited; shell rostrate. 

Fold and sinus present; plications present near anterior margin but absent from umbo. 

Shell subcireular, brachial valve the larger and more convex, its heak projecting 
conspicuously beyond that.of pedicle valvey cies tis ec c.s:6,c01e's oles wom s Parastrophia,. 

Shell less than medium size, subglobose, width about 18 mm., length about 
15 mm., thickness often equal to length; surface bearing 3 or 4 plications 
on either side of fold and sinus, 2 or 3 plications in the sinus, and 3 or 4 
in the fold, all strong toward the front but fading away entirely toward the 
UNLDOy sie as 5 eee aim behe See oles etle Gate carencn ce tetas getel eelee ne epUbOdhy Gal hua Lie 

Shell subtriangular or subquadrate, brachial valve more convex than pedicle, 
plications few and low; spondylium well defined, cruralium very small and sup- 
ported; by 7a Lone Septic sate ete at epost leis os elated ns oye Rents cohen aleie ts Perens Camarella. 

Shell small to medium, distinctly trilobate; plications in fold and sinus vary- 
ing from 0 to 4, generally somewhat obscure; lateral slopes typically 
Smid Oth WF, Sau acts co aisle (cep Seg ite nee ng eee eee C. ambigua (Hall). 

Fold and sinus present; surface without plications. 

Shell trilobate, transverse; hinge-line straight and short, cardinal area low and 
well defined; brachial valve very convex, pedicle valve shallow; cardinal process 
long,-erect; anid bifureate yy... ee eget ets ome ames clerks ciety vi ei rarer Triplecia. 

Shell small to medium, subrhomboidal in outline; fold and sinus prominent 
and rounded, somewhat produced in front; cardinal line more extended in 
pedicle. thanjin brachials val vers «ve esce x apo ibetereate ia eee T. extans (Hall). 


GASTROPODA. 


Shell coiled symmetrically in a single plane. 
Aperture not abruptly expanded; outer lip and lines of growth dorsally sinuate; slit 
and band absent. 
Umbilicus closed; dorsum convex but not carinate; outer lip bilobate...... Sinuites. 
Surface of shell (very rarely preserved) cancellated by exceedingly fine 
revolving and growth lines; dorsal region of last whorl rounded; sinus in 
outer lip U-shaped and bordered by rounded apertural lobes. 
S. cancellatus (Hall). 
Shell coiled unsymmetrically in a spiral form. 
Spire low, depressed conical or nearly flat. 
Volutions subrhomboidal in section, sharply rounded at periphery, convex below; 
sutures very close, scarcely distinguishable; aperture deeply notched; slit band 
wide. but. very InCONSPiCUOUs o5 sian s/s «soca. a 49 6 oom eens Sane eee Eee Tiospira. 
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Shell about 25 mm. in diameter, height about half the width; umbilicus open, 
from one-fourth to one-third as wide as diameter of shell; umbilical margin 
CULSLIDG ULV REO Um Tier. teal oh Ger tge ole) sae vials of pS teue o's se ret > L. vitruvia (Billings). 

Spire elevated. 

Shell elongate, whorls numerous and rounded or subangular, umbilicus closed ; 
aperture acuminate subovate, narrow and more or less prolonged below; outer 
lip with broad and deep V-shaped notch; surface marked with lines of growth 
aU 5 3 chersin 5 Sty Seed SO Cele Peo IO iS Rois Tees eatencin Nit Ca tae ae Hormotoma. 

Shell small, slender, 20 to 33 mm. high, with apical angle of 18°; volutions 
about 14, rather loosely coiled, rounded with a very slight angulation gener- 
Pll Va PreseN em iUst WELOWatnOs IIe... sce esis «i alee as os ]e siete H. gracilis (Hall). 

Shell of medium size, 20 to 45 mm. high, with apical angle of about 45°; 
volutions 6 or 7, rather closely wound, sometimes a little flattened in the 
TEGO POT 1 ch Som heen e rene otetel Beta ies, che ave ats tonne wicrel oye) ale's 5 eal H. bellicincta (Hall). 

Shell large, 30 to 100 mm. high, with apical angle of about 35°; volutions 
7 or 8, uniformly convex from suture to suture. 

H. trentonensis Ulrich & Scofield. 


CONULARIDA. 


Paleozoic forms of doubtful systematic position, resembling some of the recent pteropods, but 
probably to be regarded as a parallel rather than as an identical group. 

Shell calcareous, thin-walled, rectilinear, elongate-conical, rectangular in cross section, 

with usually sharp edges; each of the lateral faces transversely striated or ribbed, 

divided into longitudinal halves by a superficial groove, corresponding internally to a 


Rie) EA ELC Came eee Met Ueto tote reeset ch oer «tat otc gar ole Jes occagie one teh a's ote a one Ste sinter e sneer Conularia. 
Apical angle 18° to 20°; surface ornamented by transverse ridges crossed by 
closely-set longitudinal bars, 6 to 9 ridges in 5 mm. ......... C. trentonensis Hall. 


The same, but with 15 to 17 ridges in 5 mm..C. trentonensis multicosta Ruedemann. 


CEPHALOPODA. 


Shell external, chambered, sutures simple or gently lobed; septa concave, siphonal funnels 

Mieco etLernOraLeaselere Uwe a a etree a chocs, ha cvelehele' «i Sof bo. 8 ere Sethe 8.0. salsa ose > Order Nautiloidea. 
Shell straight, cylindrical, siphuncle small. 

Shell gently tapering, surface smooth or ornamented only by growth lines; 

SPolmcloeecWL relly OPSWICAL! ¥1S0 ctesustete cet efeke. cous bios 2s meebo ayeen sues ele obs Orthoceras. 

Shell slender, 5 to 15 mm. in diameter; septa separated by distances equal to 

one-fourth to one-third the diameter; siphuncle small, centrally located, 


GAT CULE Dawe ate MMO oe tee ced c tals SaMay athe. oiik, 5. gro eramarata wetase! <tieleie!« O. junceum Hall. 

TRILOBITA. 
Facial sutures intercepting posterior margin of cephalon, free cheeks bearing genal angle; 
COM HOMIE a aie Ugo Vessel CONCM COOKS cet ck ope 6 clr ctesicie a ore ne orn, squats Oe cues Order Opisthoparia. 
Cephalon and pygidium large and subequal; eyes prominent; eight thoracic segments; 
doublure of cephalon with a median vertical suture.............. Family Asaphidae. 
Depressed or concave border on cephalon and pygidium, both of which are smooth; 
SOLO NemINIGO mC ODT CSCO ar bere marietta che cic aye S's 20 a eon pin ale mee 41-8. 8 Os Isotelus. 
Cephalon and pygidium subtriangular, about three-fourths as long as wide; 
Cm CHC we OL OEE OTANI OS cat ntares Weusentafenslovdes; #)acis aie ems, Rigas tO I. gigas DeKay. 
Cephalon and pygidium large, convex, nearly smooth, and without concave border; 
axial lobe of pygidium short or not recognizable................- Family Illaenidae. 
Dodynnotstrulobeds except. very slightly on cephalon.— .. 2.0%. 2. We ence oo Bumastus. 
Body large, 60 to 80 mm. long; cephalon and pygidium 35 to 50 mm. 
WeiCLOhe mee weet ene ree eR ch lay aes B. billingst Raymond and Narraway. 


Body small, 20 to 25 mm. long; cephalon and pygidium about 20 mm. wide; 
median eye present near posterior margin of cephalon. 
B. bellevillensis Raymond and Narraway. 
Facial sutures intercepting lateral margins of cephalon, genal angles on fixed cheeks; com- 


pound paired eyes generally present on free cheeks... 2. ...5..0.s0ce vee c ees Order Proparia. 
Free cheeks narrow, the facial sutures cutting margin almost exactly in the genal 
PATER PSP Wo CoB eae mein daa Col Shree | ERA. Sal tA A SS CR Ce Family Calymenidae. 
Glabella prominent, narrowing anteriorly, lateral furrows well developed, non- 
PUSEMIOSO aD VOMCIUMeSDOLL. AGMICITCUlare.”, tir. |... ais hiea's s1a% e)e'sle die cyte lees Calymene. 

Anterior extension of cephalon narrow and not abruptly concave; pygidium 
WitleeTOOVEO materal@SOOIMONLGe. «rks «+ ss sismie sles Slelae 0 a8 C. senaria Conrad. 


Free cheeks small, but not encroaching upon the genal angles; pygidium ornamented 
Saiceg Wena e keen bray aia vet tesa iy i ps2 2 ea a ar Family Cheiruridae. 
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Glabella prominent, enlarging anteriorly, pustulose; posterior glabellar furrows 


short and sloping gently backward, basal lobes quadrangular......... Ceraurus. 
Genal spines divergent, eyes in front of the mid-length of cephalon, glabellar 
expansion very Slight Nias ow uices cen mrreengl eee eaeer: C. pleurexanthemus Green. 


Genal spines long, eyes behind the mid-length of cephalon; two pairs of short 


spines on pygidium between one pair of long spines. 
C. dentatus Raymond and Barton. 


Partial Bibliography of Species Listed’ 


PORIFERA. 
Receptaculites—Defrance, Dict. Sci. Nat., 45, p. 5, atlas, pl. 68, 1827; Ulrich and 


Schuchert, Geol. Minnesota, Pal., III, pt. 1, p. 56, 1895. 

Receptaculites occidentalis Salter—Billings, Pal. Foss. Geol. Surv. Canada, 1, p. 381, 
figs. 354-356, 1865; Weller, Geol. Surv. New Jersey, Pal., III, p. 135, pl. 6, figs. 2-4, 
1903. 


ANTHOZOA. 

Columnaria—Nicholson, Tab. Corals, Pal. Period, p. 191, 1879; Lambe, G. S. C. Cont. 
Canadian: Pal: <DVijept: 2p pe ov, a0 

Columnaria alveolata Goldfuss—Nicholson, Tab. Corals, Pal. Period, p. 191, 1879; Lambe, 
iGo S.-C. Cont, Canadinn Pall V 7 pica De oo eo. 

Columnaria halli Nicholson—Nicholson, Tab. Corals, Pal. Period, p. 200, fig. 282, pl. 10, 
firs3, Sa G10; luambe, GemeG, Gont. Canadian -Pal., TV, pt. 2,.p. 100, pl. 6, figs, 2, 
2a, 1901. 

Streptelasma—Hall, Pal. New York, J, p. 17, 1847; Winchell and Schuchert, Geol. 
Minnesota, Meal si LieptorlL pao (eel Soo. 

*Streptelasma corniculum Hall—Hall, Pal. New York, I, p. 69, pl. 25, figs. la-e, 1847; 
Lambe, G. 8S. C. Cont. Canadian Pal., IV, pt. 2, p. 108, pl. 6, figs. 7a-b, 1901. 

Streptelasma profunduwm (Conrad)—Hall, Pal. New York, I, p. 49, pl. 12, fig. 4a-d, 1847; 
Lambe, G. S. C. Cont. Canadian Pal., IV, pt. 2, p. 105, pl. 6, fig. 5, a, b, 1901. 

Tetradium—Dana, Wilkes’ U.S. Exped. 1838-42, VII, p. 701, 1846; Nicholson and 
Etheridge, Ann. Mag. Nat. Hist., 4th ser., XX, p. 165, 1875. 

Tetradiuwm cellulosum Hall—Hall, Pal. New York, I, p. 39, pl. 9, fig. 1, la-d, 1847. 

Tetradium fibratwm Safford—Safford, Amer. Jour. Sci. Arts, 2nd ser., XXII, p. 237, 
fig. 2, 1856; Lambe (part) Cont. Can. Pal. G. S. C., im Wy Dis Leelee pl 2, Ago5, 
1899. 

Tetradium syringoporoides Ulrich—Ulrich, Folio U. S. Geol. Surv. 170, p. 58, 1910; 
Bassler, Bull. Virginia Geol. Surv. 2a, pl. 4, fig. 2, 1909. 


STROMATOPOROIDEA. 
Stromatoceriwm—James, Jour. Cincinnati Soc. Nat. Hist., IX, p. 252, 1886; Parks, Univ. 


Toronto Studies Geol. Ser., No. 7, p. 8, 1910. 


CRINOIDEA. 
Cremacrinus—Ulrich, Ann. Rep. Geol. Nat. Hist. Minnesota, XIV, p. 107, 1886. 


Cremacrinus punctatus Ulrich—Ulrich, Ann. Rep. Geol. Nat. Hist. Minnesota, XIV, 
p. 107, fig. 1, 1886. 


BRYOZOA. 
Batostoma—Ulrich, Jour. Cincinnati Soe. Nat. Hist., V, p. 154, 1882. 


Batostoma winchelli (Ulrich)—-Uhiich, Geol. Minnesota, Pal., ITI, p. 295, pl. 26, fig. 33-37, 
pla 7 fins 1-6; 1892: 

ne PS eile Geol. sap a Palselily py. 2645-1893: 

*Hridotr: li i ae (fH. mutabilis), Geol. Minnesota, Pal.. III, p. 265, 

pl. 26, figs. 22-28, ae 32, 1893; Bassler, Bull. U. S. Nat. Mus., 77, pp. 242, 244, nl. 4, 


aon“ 


figs. 5, 5a, figs. 13 sf Paalate 1911. 

*Hridotrypa aedilis minor (Ulrich)—Ulrich (. mutabilis var. minor), Geol. Minnesota, 
Pal., III, p. 266, pl. 26, figs. 20, 21, 29, 30, 1893; Bassler, Bull:-U. S: Nat. Mus:, 77, 
p- O45, fio..139, 1911. 

*Hridotrypa exigua Ulrich—Ulrich, Geol. Minnesota, Pal., ITI, p. 266, pl. 26, figs. 17-19, 
1893. 

*]Tallopora—Bassler, Bull. U. S. Nat. Mus., Pal., 77, pp. 325, 326, 1911; Zittel-Hastman, 


Textb. Pal. p. 337, 1913. 


tere aeees to Trenton species are starred.* 
a ee and Black River species are marked with a dagger.7. - 1“ / 


Es ‘¢ Black River species are not specially marked. 
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“Hallopora ampla (Ulrich)—Ulrich (Callopora ampla), Geol. Minnesota, Pal., III, p. 281, 
pl. 23, figs. 13-15, 18-20, 22, 23, 27, 28, 1893. 
Hemiphragma—ulrich, Geol. Minnesota, Pal., III, p. 299, 1893. 
Hemiphragma wrasum (Ulrich)—Ulrich, 14th Ann. Rep. Geol. Nat. Hist. Minnesota, 
p. 94, 1886; Ulrich, Geol. Minnesota, Pal., III, pt. 1, p. 299, pl. 24, fig. 5-19, 1893. 
Pachydictya—Ulrich, J our. Cincinnati Soe. Nat. List seeV es elo, 1882: Ulrich, Geol. 
Minnesota, Pal., III, p. 145, 1893. 

*Pachydictya acuta (Hall)—Ulrich, Geol. Minnesota, Pal., III, p. 155, pl. 8, figs. 11-17, 
Die 9% fig. 471593. 

Pachydictya fimbriata Ulrich—Ulrich, Geol. Minnesota, Pal., III, p. 152, pl. 8, fig. 28-34; 
pl. 9, fig. 13, 14, 1893. 

Pachydictya occidentalis Ulrich—Ulrich, Geol. Minnesota, Pal., III, p. 151, pl. 8, fig. 20-27; 
pl. 9, fig. 6-10, 1893. 

Phyllodictya—Ulrich, Geol. Minnesota, Pal., III, p. 141, 1893. 

Phyllodictya frondosa Ulrich—Ulrich, Jour. Cincinnati Soe. Nat. Hist., V, p. 174, pl. 8, 
fig. 11-11b, 1882; Geol. Minnesota, Pal., III, p. 142, 1893. 

Phyllodictya labrinthica Hall—Hall, Pal. New York, I, p. 50, pl. 12, fig. 8a, b and wood 
eut on p. 50, 1847. 

Prasopora—Nicholson and Etheridge, Aun. Mag. Nat. Hist., 4th ser., XX, p. 388, 1877; 
Ulrich, Geol. Minnesota, Pal., III, p. 244, 1893. 

*Prasopora simulatriz Ulrich—Ulrich, Geol. Minnesota, Pal., III, p. 245, pl. 16, figs. 1-10, 
1893. 

Rhinidictya—Ulrich, Geol. Minnesota, Pal., IIT, p. 124, 1893. 

RKhinidictya fidelis (Ulrich)—Ulvich, 14th Ann. Rep. Geol. Nat. Hist. Surv. Minnesota, 
p. 68, 1886; Geol. Minnesota, Pal., ITI, p. 134, pl. 6, fig. 7-7b, 8, 1893. 

RKhinidictya mutabilis (Ulrich)—Ulrich, Geol. Minnesota, Pal., III, p. 125, pl. 6, fig. 1-6, 
12, 13; pl. 7, fig. 10-23, 25-28; pl. 8, fig. 1-3, 1893; Sardeson, Jour. Geol., IX, p. 155, 


D1. 5; 1901. 
Rhinidictya pediculata Ulrich—Ulrich, Geol. Minnesota, Pal., III, p. 137, pl. 7, fig. 1-5, 
1893. 


Rhinidictya trentonensis (Ulrich)—Ulvich, Jour. Cincinnati Soc. Nat. Hist., V, p. 167, 
pl. 6, fig. 15, 15a, 1882; Geol. Minnesota, Pal., III, p. 135, pl. 6, fig. 14-18; pl. 7, 
fig. 6-9, 1893. 

Solenopora—Nicholson, Geol. Mag., dec. 3, V, p. 19, 1888. 

*Stictoporella—Ulrich, Jour. Cincinnati Soc. Nat. Hist., V, pp. 152, 169, 1882; Geol. 
Minnesota, Pal., ITI, p. 179, 1893. 

*Stictoporella angularis Ulrich—Ulrieh, Geol. Minnesota, Pal., III, p. 182, pl. 11, figs. 1-3, 6, 
8-11, 1893. 


BRACHIOPODA. 


*Camarella Billmgs—Canadian Nat. Geol., IV, p. 301, 1859; VI, p. 316, 1861; Hall and 
Clarke, Pal. New York, VIII, pt. 2, p. 219, 1893. 

*Camarella ‘ambigua (Hall) —Hall (Atrypa ambigua), Pal. New York, I, p. 143, pl. 33, 
figs. 8, 9, 1847. 

*Dalmanella—Hall and Clarke, Pal: New York, VIII, pt. 1, pp. 205, 223, 1892. 

*Dalmanella rogata (Sardeson)—Hall (D. testudinaria), Pal. New York, I, p. 117, pl. 32, 
fig. 1; p. 288, pl. 79, fig. 4, 1847; Whiteaves, Pal. Foss. Geol. Survey, Canada, III, 
pt. 2, p. 121, 1895; ITI, pt. 3, pp. 177, 241, 1897; Raymond, Can. Geol. Surv., Summ. 
Rept. for 1912, pp. 344-347, 1914. 

*Dinorthis—Hall and Clarke, Pal. New York, VIII, pt. 1, pp. 195-222, 1892. 

*Dinorthis pectinella (Emmons)—Hall, Pal. New York, I, p. 123, pl. 32, fig. 10, 1847; 
Weller, Geol. Surv. New Jersey, Pal., ITI, p. 154, pl. 9, fig. 29, 30, 1903. 

*Orthis—Dalman, Kongl. Svenska Vet. Akad. Handl., pp. 93, 96, 1828; Hall and Clarke, 
Pale Newey OY a V ELI Dt. prog 61802. 

*Orthis tricenaria Conrad—Hall, Pal. New York, I, p. 121, pl. 32, fig. 8, 1847; Grabau and 
Shimer, N. A. Index Fossils, I,. p. 250, fig. 301, a-c, 1907. 

*Parastrophtia—Hall and Clarke, Pal. New York,-VIII, pt. 2, p. 221, 1893. 

*Parastrophia hemiplicata (Hall)—Hall, Pal. New York, I, p. 144, pl. 33, fig. 10, 1847; 
Wilson, Geol. Surv. Canada Mus. Bull. 2, pp. 1-10, pl. 4, figs. 1-34, 1914. 

* Plectambonites—Pander, Beitrage sur Geognosie des Russ. Reiches, p- 90, pl. 3, figs. 8, 16; 
pl. 28, fig. 19, 1830; Hall and Clarke, Pal. New York, VIII, pt. 1, pp. 236, 295, 1892. 

*Plectambonites sericeus (Sowerby) —Hall, Pal. New York, Ieeppe LLO, 287, pl. 31B, fig. 2; 
pl. 79, fig. 3, 1847 ; ; Weller, Geol. Surv. New Jersey, Pal., TEED: 149, pl. 9, figs. 14, 15, 
p- 216, pl. 16, figs. 2;°3, 1903. 

Rafinesquina—Hall and Clarke, Pal. New York, VIII, pt. 1, p. 281, 1892; Grabau and 
Shimer, N. A. Index Fossils, Typ. 211,°1907. 

* Rafinesquina alternata (Emmons) —Hall, Pal. New York, I, pp. 102, 286, Disc Lage 
pl. SLA, fig. 1; pl. 79, fig.2, 1847; Weller, Geol. Surv. New Jersey, Pal., LU ip: 148, 
pieg; figs. 12, 3: 1903. ? 


5 BM. (iii) 
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Rafinesquina ninnesotensis (N. H. Winchell)—N. H. Winchell, 9th Ann. Rep. Geol. Nat. 
Hist. Surv. Minnesota, p. 120, 1881; Winchell and Schuchert, Geol. Minnesota, Pal., 
ITI, p. 401, pl. 31, fig. 25-29, 1893. 

Rhynchotrema—Hall and Clarke, 13th Ann. Rep. N.Y. State Geol., p. 825, 1893; Winchell 
and Schuchert, Geol. Minnesota, Pal., III, p. 458, 1893. 

Rhynchotrema increbescens Hall—Hall (Atrypa werebescens), Pal. New York, I, p. 146, 
pl. 33, fig. 13a-1, 1847; Winchell and Schuchert (Khynchotrema inaequivalvis), 
Geol. Minnesota, Pal., III, p. 459, pl. 34, fig. 12-14, 24, 25, 1893. 

Strophomena—Winchell and Schuchert, Geol. Minnesota, Pal., III, p. 384, 1893; Grabau 
and Shimer, I, p. 222, 1907. 

Strophomena filitexta (Hall)—Hall (Leptaena filitexta), Pal. New York, I, p. 111; pt. 
31B, fig. 3a-c, 1847; Weller (Strophomena incurvata), Geol. Surv. New Jersey, Pal., 
LIT. 150, pl 9 cer 16 Pel oo: 

*Triplecia—Hall, Pal. New York, III, p. 522, 1859; Hall and Clarke, Pal. New York, VIII, 
pt. 1,°p. 269,°1892. 

*Triplecia extans (Emmons) Hall, Pal eNew York), petoi spi. 33; fig. 1, 1847; Raymond, 
Bull. Amer. Pal., III, p. 304, pl. 19, fig. 4, 1902. 

Zygospira—Hall and Clarke, Pal. New York, ‘VIII, pt. 2, p. 154, 1893. 

Zygospira recurvirostris (Hall) —Hall (Atrypa recurvirostris), Pal. New York, I, p. 140, 
pl. 33, fig. 5, 1847; Weller, Geol. Surv. New Jersey, Pal., III, p. 161, pl. 10, fig. 23-26, 
1903. 


PELECYPODA. 
Cyrtodonta—Billings, Geol. Surv. Canada, Rep. Prog. for 1857, p. 179, 1858; Ulrich, 
Geol. Minnesota, Pal., IIT, pt. 2, p. 534, 1897. 
Cyrtodonta huronensis Billings—Billings, Geol. Surv. Canada, Rep. Prog. for 1857, p. 
180, fig. 3, 4, 1858; Ulrich (Cyrtodonta subovata), Geol. Minnesota, Pal., IIT, p. 536, 
pl. 39, fig. 28-30, 1893. 


GASTROPODA. 

Hormotoma—Salter, G. S. C. Can. es Remains, Dec., I, p. 18, 1859;. Ulrich and Scofield, 
Geol. Minnesota, Pal LiL apies paw pu eioere 

fHormotoma gracilis (Hall) —H all (Murchisonia gracilis), Pal. New York, I, p. 181, pl. 
39, fig. 4a-c; pl. 83, fig. la, 1b, 1847; Ulrich and Scofield, Geol. Minnesota, Pal., III, 
pt..27 ps 1015, pl 70, fige 18eAi," 1897. 

*Hormotoma trentonensis—Ulrich and Seofield, Hall, “Pal: (New. York, I, -pl39) oie 1a. 
(not la-1d), 1847; Ulrich and Scofield, Geol. Minnesota, Pali pt. 2, Dp. LULi aie, 
figs. 13, 14, 1897. 

Liospira—Ulrich and Scofield, Geol. Minnesota, Pal., III, pt. 2, p. 953, 1897. 

*Liospira vitruvia (Billings)—Ulrich and Scofield, Geol. Minnesota, Pal., III, pt. 2, p. 995, 
pl. 69, figs. 3-8, 1897. 

Kaphistoma—Hall, Pal. New York, I, p. 28, 1847; Ulrich and Scofield, Geol. Minnesota, 
Pal. Li, p9a421897: 

Raphistoma peracutum Ulrich and Scofield—Ulrich and Scofield, Geol. Minnesota, Pal. 
ITI, pt. 2, pp. 934; 940, 1897. 

Raphistomina—UIr ich and Scofield, Geol. Minnesota, Pal., III, pt. 2, p. 932, 1897. 

Raphistomina. modesta Ulrich—Ulrich, Geol. Minnesota, Pal., III, pt. 2, p. 943, 1897. 

*Sinwtes, Koken, Die Leitfossillien, Leipzig, p. 392, footnote, 1896; Ulrich and Scofield 
(Protowarthia), Geol. Minnesota, Pal., III, pt. A pp. 848-867, Dall, Zittel-Eastman 
Textb. Pal., 2d ed., p. 521, 1913: 

*Sinuites cancellatus (Hall) —Ulrich and Scofield (Protowarthia cancellata), Geol. Min- 
nesota, III, pt. 2, p. 872, pl. 63, figs. 1-14, 1897. 

Trochonema umbilicatum Hall—Hall (Pleurotomaria umbilicata), Pal. New York, I, p. 43, 
pl. 10, fig. 9a-h; pl. 38, fig. la-g, 1847; Ulrich and Scofield, Geol. Minnesota, Pal., IIT, 
pt. 2, p. 1047, pl. 77, fig. 1-8, 1897. 


CONULARIDA. 
*Conularia—Miller, Sowerby’s Min. Conchology, ITI, p. 107, 1821. 
*Conularia trentonensis multicosta Ruedemann—Ruedemann, Bull. New York State Mus., 
162, p. 115, 1912. 


CEPHALOPODA. 
Endoceras—Hall, Pal. New York, I, p. 58, 1847; Hyatt, Proc. Bos. Soc. Nat. His. XXII, 
p. 266, 1883. 
pM akee ho Trea Pal. New York, I, p. 54, 1847; Clarke, Geol. Minnesota, Pal., III, pt. 2 
p. 794, 1897. 
Gonioceras anceps Hall—Hall, Pal. New York, I, p. 54, pl. 14, fig. la-d, 1847; Billings, 
G:. SC. Geol. Can., 1863, p. 150, fig. 108 a, b. 
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Nanno—Clarke, Amer. Geol. XIV, pp. 205-208, 1894; Grabau and Shimer, N. A. Index, 
Fossils, Il, p. 44, 1910. 

Nanno kingstonensis Whiteaves—Whiteaves, Amer. Geol. XX XV, p. 27, pl. 3, 1905. 

Orthoceras—Grabau, U.S. Geol. Surv. Bull., 45, p. 215, 1901. 

*Orthoceras junceum Hall—Hall, Pal. New York, I, p. 204, pl. 47, figs. 3a-f, 1847. 

Orthoceras multicameratum Emmons—Clarke, Geol. Minnesota, Pal., III, pt. 2, p. 789, 
1897; Walcott, Mon. U. 8. Geol. Surv. VIII, p. 86, pl. 12, fig. 3, 1884. 

Orthoceras recticameratum Hall—Hall, Pal. New York, vol. I, p. 46, pl. 11, fig. 1d, 1847. 


TRILOBITA. 

Bathyurus—Raymond, Bull. Vict. Mem. Mus. I, p. 51, 1913. 

Bathyurus extans (Hall)—Hall (Asaphus? extans), Pal. New York, I, p. 288, pl. 60, 
fig. "2, a-c, 1847; Raymond, Ann. Carnegie Mus., VII, No. 1, p. 46, pl. 15, fig. 7, 8; 
DLL been, LOOT: . 

Bathyurus spiniger Hall—Clarke, Geol. Minnesota, Pal., III, pt. 2, p. 723, fig. 38-40, 1897; 
Raymond, Ann. Carnegie Mus., VII, p. 48, pl. 15, fig. 4-6, 1910. 

Bumastus—McCoy, Ann. Mag. Nat. Hist., 2nd ser. IV, p. 399, 1849; Grabau and Shimer, 
Ae nex OSstSet L. spa i. loLO: 

*Bumastus bellevillensis Raymond and Narraway—Raymond and Narraway, Ann. Carn. 
Mus peLVeep zoo, pla Glocnos.50,- 701908. 

*Bumastus billingsi Raymond and Narraway—Raymond and Narraway, Ann. Carnegie 
Mus., IV, p. 250, pl. 61, figs. 1, 2, 1908; Raymond, Geol. Surv. Canada, Mus. Bull., I, 
p. 04; pla, digs 12, 1913. 

Bumastus millert (Billings)—Billings, Can. Nat. Geol., IV, p. 375, fig. 10, 1859; Raymond 

and Narraway, Ann. Carnegie Mus., IV, p. 249, pl. 61, fig. 9,10; pl. 62, fig. 3-5, 1910. 

*Calymene—Brongniart, Hist. Nat. Crust. Foss., p. 11, 1822; Grabau and Shimer, N. A. 
Index Fossils, IT, p. 314, 1910; Slocom Field Mus. Nat. Hist. Geol., Ser. 4, p. 66, 1913. 

*Calymene senaria Conrad—Hall, Pal. New York, I, p. 238, pl. 64, figs. 3a-n, 1847; Weller, 
Geol. Surv. New Jersey, Pal., III, p. 203, pl. 15, fig. 23, 1903. 

Ceraurus—Green, Mon. Tril. N. A., p. 83, 1832; Clarke, Geol. Minnesota, Pal., III, pt. 2, 
p. 736, 1894; Cummings, 32nd Ann. Rep. Dep. Geol. Nat. Res. Indiana, p. 1051, 1908; 
Raymond and Barton, Bull. Mus. Comp. Zool., LIV, p. 527, 1913. 

*Ceraurus dentatus Raymond and Barton—Hall (C. plewrexanthemus in part), Pal. New 
York, I, p. 65, figs. 1d, h, i, m; pl. 66, figs. la-g, 1847; Raymond and Barton, Bull. 
Mus. Comp. Zool., LIV, p. 534, pl. 1, fig. 2; pl. 2, figs. 4, 5, 1913. 

tCeraurus pleurexanthemus Green—Hall, Pal. New York, I, p. 242, pl. 65, figs. la-c, le-g 
(not 1d, h, i, m, nor pl. 66, fig. la-f 1847=C. dentatus) ; Raymond and Barton, Bull. 
Mise Comp. A00l, EV. poco spl Lote. leapled, fos. by 237, 1913. 

Illaenus—Grabau and Shimer, N. A. Index Fossils, II, p. 292, 1910. 

Isotelus—DeKay, Ann. Lyceum Nat. Hist. New York, I, p. 174, 1824; Grabau and 
ShimereN. As Index Mossils,;IL,p. 291, 1910: 

tIsotelus gigas DeKay—Hall, Pal. New York, I, p. 25, pl. 4 (bis), fig. 16; p. 231, pl. 60, 
fig. 7a-i; pl. 61, figs. 3a-m, 4a-c; pl. 62, figs. la-c, 2; pl. 63; p. 254, pl. 66, fig. 5, 
1847; Weller, Geol. Surv. New Jersey, Pal., III, p. 192, pl. 14, figs. 6, 7, 1903; 
Raymond, Bull. Mus. Comp. Zool., LVIII, p. 248, pl. 1, figs. 1, 2; pl. 2, figs. 2-5, 
pl. 3, fig. 3, 1914. 

Onchometopus—Raymond and Narraway, Ann. Carnegie Mus., VII, pp. 51, 63, 1910. 

Onchometopus simplex Raymond and Narraway—Raymond and Narraway, Ann. Carnegie 
Mus., VII, p. 52, pl. 16, fig. 6-8, 1910. 

Pterygometopus—Grabau and Shimer, N. A. Index Fossils, II, p. 323, 1910. 


OSTRACODA. 

Aparchites—Ulrich, Geol. Minnesota, Pal., III, pt. 2, p. 643, 1896; Grabau and Shimer, 
NeVAS Index Fossils, Li p7 3431910. 

Eurychilina—Ulrich, Cont. Micro-Pal. Geol. Surv. Can., pt. 2, p. 52, 1889; Cumings, 
32nd Ann. Rep. Dep. Geol. Nat. Hist. Res. Indiana, p. 1040, 1908. 

Isochilina—Jones, Geol. Surv. Can., Dec. III, p. 97, 1858; Grabau and Shimer, N. A. 

. Index. Fossils, II, p. 341, 1910. 

Isochilina armata Waleott—Walcott, 35th Rep. New York State Mus. Nat. Hist., p. 213, 
Dist fowl). 1884. 

Isochilina subarmata Ulrich M. §. 

Leperditeltla—Ulrich, Geol. Minnesota, Pal., III, pt. 2, p. 636, 1897. 

Leperditella mundula (Ulrich)—Ulrich, Amer. Geol., X, p. 265, pl. 9, fig. 4-8, 1892. 

Leperditella twmida (Ulrich)—Ulvich, Amer. Geol., X, p. 264, pl. 9, fig. 1-3, 1892. 

Leperditia—Ulrich, Geol. Minnesota, Pal., III, pt. 2, p. 633, 1897; Grabau and Shimer, 
N. A. Index Fossils, II, p. 339, 1910. 

Leperditia fabulites (Conrad)—Conrad, (Cytherina fabulites), Proc. Acad. Nat. Sci. Phil, 
I, p. 332, 1843; Ulrich, Geol. Minnesota, Pal., III, pt. 2, p. 634, pl. 43, fig. 10-14, 1897. 
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EXPLANATION OF PLATE I? 
(Black River Fossils) 


D—Deltidium, pedicle valve. s—Median septum. 
a—Posterior adductors. t—Teeth. 
r—Diductors sears. 


1 and la. TYetradium cellulosum Hall. 
2. Columnaria halli Nicholson. Cross section x 2% 
2a. The same. Longitudinal section x 2%. 
3 and 8a. Streptelasma profundum (Conrad) x 2%. 
4. Pachydictya fimbriata Ulrich. 
4a. Another specimen of the same x 9. 
5. Strophomena fiiterta Hall. Interior of pedicle valve. 
5a. Another specimen of the same. Exterior of brachial valve. 
5b. Cardinal area of another specimen. 
6 and 6a. Khynchotrema increbescens (Hall). Opposite views of two different 
specimens. 
Zygospira recurvirostris (Hall). Pedicle, brachial and side views of two 
specimens. 
8. Cyrtodonta sp. 
9. Trochonema umbilicatum Hall. Cast of a specimen. 
10. Hormotoma gracilis (Hall). 
10a. Another specimen of the same, magnified. 
11. Raphistoma peracutum Ulrich. Apertural view x 2. 
11a. Umbilical side of the same x 2. 
12 and 12a. Bumastus milleri (Billings). ‘lwo views of a small specimen x 4. 


exe 


* All figures on this and succeeding plates are natural size except where otherwise 
indicated. With the exception of Plate I, fig. 8, all illustrations are reproduced from papers by 
Hall, Hall and Clarke, Lambe, Logan, Raymond, Raymond and Narraway, Ulrich, Walcott, 
Whiteaves. 
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EXPLANATION OF PLATE II. 
(Black River Fossils) 


1. Nanno kingstonensis Whiteaves. Prolonged portion of the siphuncle. 

la. Longitudinal section of the anterior end of a portion of the siphuncle of a 
large specimen of NV. kingstonensis. 

2. Orthoceras recticameratum Hall. 

3. Orthoceras multicameratum Emmons. 

4. Onchometopus simplex Raymond and Narraway. 

4a. A cranidium of another specimen of the same. 

5. Isotelus gigas DeKay. 

6. Bathyurus extans (Hall). 

7. Isochilina armata Walcott. 

8 and 8a. Leperditia fabulites Conrad. View of the right side and posterior 
X.2. 

9 and 9a. Leperditella tumida (Ulrich), enlarged. 
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HXPLANATION OF PLATE III. 


(Trenton Fossils) 


D—Deltidium, pedicle valve. s—Median septum. 
a—Posterior adductors. t—Teeth. 
r—Diduetors sears. 


1, la. Streptelasma corniculum Hall. Side view and longitudinal section of 
one specimen. 

2. Dalmanella testudinaria (Dalman). Exterior of a brachial valve. 

2a. The same. Exterior of pedicle valve. 

2b. Side view of another specimen. 

3. Orthis tricenaria Conrad. Interior of a pedicle valve. 

3a. Side view of the same species. 

3b. Exterior of the pedicle valve of the same species. 

4, 4a. Rafinesquina alternata (Hmmons). ‘Two views of the exterior. 

5. Plectambonites sericeus (Sowerby). Brachial valve. 

5a. Interior of the pedicle valve of the same species. 

6, 6a. Parastrophia hemiplicata (Hall). Two views of the exterior. 

%, ‘Ya. Dinorthis pectinella (Kmmons). <A view of the pedicle valve and profile. 
8, 8a. Sinwites cancellatus (Hall). Two views. 

9, 9a. Inospira vitruvia (Billings). Two views of exterior. 

9b. Cross section of a specimen of the same species. 
10. Hormotoma trentonensis Ulrich and Scofield. 

11. Orthoceras junceum Hall. A fragment and section of a shell. 
12. Calymene senaria Conrad. 
13. Ceraurus dentatus Raymond and Barton. Glabella of a large individual. 
14. TIsotelus gigas DeKay. 
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GEOLOGICAL NOTES 


The Kowkash area possesses similar pre- 
Cambrian rocks to those found elsewhere in 
northern Ontario 

The Keewatin consists chiefly of massive, 
fine-grained chlorite and hornblende rocks 
which are in places altered to schist. Among 
these rocks are altered diabase, meta-basalt 
showing pillow structure, agglomerate, iron 
formation and rusty carbonate. The banded 
iron formation is composed largely of red 
jasper and magnetite. Cutting the greenstoncs 
and closely associated with the iron formation 
are numerous narrow dike-like masses and 
flows of quartz porphyry or rhyolite. 


Granite and gneiss of Laurentian age are 
shown on the map, but these rocks may include 
some granites of later age 

Conglomerate and late, apparently of 
Timiskamian age, are found about two miles 
below Howard falls on the Kawashkagama 
river, Slates also occur at mileages 50-7, 
51.7 and 53.6 along the railway 


Massive fresh-looking biolite granite, prob- 
ably of Algoman age, occurs in the area, An 
exposure, three miles wide, forms the height 
of land, altitude 1118 feet, at Redmond. 

Quartz diabase dikes of Keweenawan age 
occur in many parts of the area. Larger ex- 
posures of diabase and gabbro can be seen 
south of Tashota and also about 300 yards 
north of the Dodds’ gold vein. 


Gold Veins 


Numerous quartz veins, some of which are 
auriferous, occur oyer the whole Keewatin 
area. The first gold discovery in the area was 
a spectacular showing in a narrow quartz vein 
in pillow lava on the Dodds’ claim, Visible 
gold occurs on the Dawson and Richardson 
claims farther up the Kawashkagama river 
Both gold and a telluride occur on the Devan- 
ney claim near Tashota. Gold’ values were 
obtained near Redmond, at mileage 54.3, and 
from other parts. Samples from Summit and 
Cross lakes yielded 80 cents, $11 and $2.80 in 
gold. 


As yet, no work has been done other than 
some stripping and the sinking of two or three 
shallow test pits: however, a thorough pros- 
pecting of the whole area seems advisable, 


Mining Claims 


B. 2424, Dodds 

B. 2620, Dawson. 

. 2599, Richardson- Loudon- Ogilvie. 
2722, McFarlane-Manion. 

B. 2630, Devanney. 
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PRE-CAMBRIAN 
Algoman? 
Red and grey biolile granite, 


Laurentian? 


“Granite and Gnetss. 


Keewatin 
Quartz Porphyry or Rhyolite. 


Iron formation. 


Pillow lava, agglomerate, hornblende 
and chlorite schist, diabase and ser- 
pentine. 


Note: Included with the Keewatin 
are younger rocks; viz,, Timiskamian 
sediments, later acid intrusives and 
Keweenawan diabase, which can be 
separated by detailed mapping. Only 
a small portion of the iron formation 
and quartz porphyry have been differ- 
entiated on the map. 


Symbols 


Glacial Striae. 
Strike and dip. 


Elevation in feet above sea level. 


Noles: Approximate altitudes of 
Abamasagi and O'Sullivan lakes are 
based on the railway elevation at 
Johnson creek 

Railway mile posts are numbered 
from Grant westerly, Grant being 254 
miles west of Cochrane 

Magnetic declination is about 1° 
west of north: 
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Keewatin 


= Grey schist (volcanic frogmental material 
and iron formation, metamorphosed). 


Ellipsoidal, amygdaloidal and spherulitic 
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lavas, agglomerate, tuff, iron formation, 
Serpentine, diabase and felsite. (These 
rocks are in part altered to hornblende 
and chlorite schists). 


ns oe ate ree 


SIGNS 


<< An 
aul Swamp 

= Trait 

~— Road 

= — Electric Transmission Line 
220° Elevation abore sea level 

. Building 
S— Glacial stria 
We Strike and dip 


——__ Strike and vertical dip 
° Prospect pit or shaft 
ey Rock outlines 
Rss Veins 


MINING LOCATIONS 


(1) BOSTON 
R. A. P. Mining Syndicate; L. 3665; L. 5163. 
Currie; L. 5037. 
Authier-Charlebois; L. 4737; L. 5025. 

(2) McELROY 
Charest; L. 5505. 

(3) PACAUD. 

__- McRae; N-E. 4; N. ¥ lot 2, con. VI. 

“Miller-Inds ct Se 

~ Cullens Remeuas Be Sg ioe 


(4) CATHARINE 
Connell-McDonough, S. 34, lot 12, con, VI. 
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BOSTON CREEK GOLD AREA 


——— DISTRICT or TIMISKAMING ——— 
To accompary Report hy AG. Burrows and P.E. Hopkins i Part 1, Voliane 25 Report of the Ontario Bureau of Mines, 


1916 


Seale : 77920 or % Mile = 1 Inch 


NO} 


The Boston Creek gold area is situated in the 
district of Timiskaming about 380 miles north of To- 
ronto, A station, known as ''Boston Creek'’ has been 
established at mileage 153.5 on the Timiskaming and 
Northern Ontario Railway, which traverses the area. 


Claims were first staked for gold in 1906-07, dur- 
ing the days of the Larder Lake rush. Since then 
many claims have been abandoned and re-staked 
several times. The first vein of promise discovered 
in the area is known as the ‘'Kenzie vein,’ which was 
partly prospected by Mr. J. Papassimakes during the 
summer of 1915. His work attracted other pros- 
pectors to the area, and gold was found on several other 
claims in the vicinity. 


The auriferous quartz veins occur in the Keewatin 
greenstones and in the later intrusions of granite and 
porphyry. The gqld usually occurs native, but a 
telluride in considerable amount accompanies the 
gold in the Miller-Independence vein, The veins 
are well mineralized with pyrite and molybdenite, 
while chalcopyrite, galena, specular hematite and 
bismuthinite are less frequently met with. The area 
is still (May, 1916) in the prospecting stage. No 
bullion has been shipped, but some spectacular gold 
ore has been found and small ore shoots have been 
located. The active mining claims are described in 
the accompanying report. 


Geology 


The following is a brief description of the rocks, 
beginning with the oldest:— 


KEEWATIN.—The Keewatin rocks predominate, 
and are important since they contain auriferous quartz 
veins. The Keewatin consists largely of meta-basalt 
which commonly shows the amygdaloidal and ellip- 
soidal structure and more rarely the spherulitic struc- 
ture. Much altered diabase occurs with the lava. 
Tuffs, agglomerates and slates are prominent, par- 
ticularly in the northwest part of Catharine town- 
ship, and are sometimes interbedded with the pillow 
lavas. Many of the rocks are altered to hornblende 
and chlorite schists and serpentine. The band of 
grey schist on the periphery of the granite batholith 
in Pacaud township resembles an old sediment which 
is much metamorphosed by the granite mass. Banded 
iron formation occurs with the greenstone along the 
Larder lake road in Boston township. Through parts 
of Boston and McElroy there are numerous intrusions 
of a grey felsite. 


TIMISKAMIAN SERIES?—In the north part of the 
area small isolated patches of conglomerate, grey- 
wacké and slate resemble the Timiskamian sediments 
at Kirkland Jake, and are classed as such. 


Later INTRUSIONS.—The later intrusives are gran- 
ite and syenite in the form of batholiths and stocks, 
feldspar porphyry, quartz porphyry and lamprophyre 
dikes, The porphyries are usually cut by minute vein- 
lets of quartz which sometimes carry gold. Quartz 
diabase, the youngest rock in the area, is classed as 
Keweenawan, 


SOURCES OF INFORMATION 


Township flans from Surveys Branch, Depart- 
ment of Lands, Forests and Mines, Ontario. 

Map of the Kirkland Lake and Swastika Gold Areas 
accompanying Part II., Volume 23, Report Ontario 
Bureau of Mines, 1914. 

Elevations based on Timiskaming and Northern 
Ontario Railway surveys. 

Geology by A. G. Burrows and P. E. Hopkins. 
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Hon. G. H. Ferguson, Minister. Willet G. Miller, Provincial Geologist. 
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LEAD AND ZINC DEPOSITS 


To accompany Report by W.L.Uglow 
in Parl IT Vol. 25. Report of Ontario Bureau of Mines, 1916. 


4497) 


S| 


HU 
Wer 


ORK! OS cona I 


Saginaw * 


Bay 


on” 


(rDev 1 
cope tar OS Cader 


Kc. oun 


Nowawasaga Bay 
Therabucy 


arti WN 
Nees a ; 


Seale 


25 


1 
2,217,600 


or 35 Miles-1 Inch 


25 50 


75 100 Miles 


__} Pre-Cambrian 


LEGEND 


MINES AND PROSPECTS 


Paleozoic 


SRS |E Wipicech 
ices 
ace 


Teall 


(2:8 « 


4 share 


© Frontenac @ Hollandia @ Cascade 

| @ Storrington @® Katherine Zenith 
@ Lansdowne Union Creek ® Gesic 
@ Long Lake @ Crown King @ Black River 
© Sheffield Albemarle @ Granite Islet 
@© Myer Cave Poirier @ Lead Hills 
@ Rossie @ Wright @ Silver Lake 
Redwood @) Lady Evelyn @ Paresseux Rapids 
@_ Ramsay @ Wolf Lake @® Blende Lake 
Buckingham @ Twin Lakes McKellar Id. 
@ Hull @ Ruel @ Dorion 
@ Chats Island @ Sahkatawichtah @) Pie Island 
® Calumet Island @ Victoria Sudbury 

Gaede 


83 


47") 


Hor 45, pk 2, i916 


“ot. U6, phd, 1706. 


ou WL i, pocku 
nul ma Sabine oe 


Fh re i oe 


144004 


islative Assembly 


—s 
~ 


+ ro 
Les 


Ont#rio. 


Gov.Doc. 
Ont 


al papers. 


cession 
Vol.48, pt.2 (1916) 


— 


University of To | 
Library | 


DO NOT 
REMOVE 
THE 
CARD 
FROM 
THIS 
POCKET 


Acme Library Card Pocket 
Under Pat. *'Ref. Index File” | 
Made by LIBRARY BUREAU 


tries fee eee 
sree mater 
Dor cap ek erne be ea eet 
perso reagan penned 
iietetrnbetiitt 


tranwovette 
japejereie r= | ‘s 
bate! ie iar ar eee esse ate 7, eh ahe 
canhel vtabe geeiaaait stesiejosserpasin aie) ‘2 ; 
aiajejeteiaja sia @}abe epee eH yea ieleia Lots Tats bad 7 pia} 16: i fit t ; 
Tle jee! jaele: Lininie een af +e + oe rte! i ut Ne) Ly eats e 
usstaeeeetaeente tat Peeeeeerantts hah aa 
7" reat . ae yh + Ape ® 44 

pisiaieisuoierotsiss* ue sbisisislenstereieteh a ia" i reesei re sha sis $s ieee) ‘ 
save pepe pere ines bo aie foredercicteiere eit a7 er Tebliededhden seats daa se iciatea ( ; : p 

she pa lereietaiele les i soe 4 iShepeiesstenesieis (ei pink peered ed ; ; i : eee 
peroreevrrecn rasa eee: : : bid ag } che da 

EMT RYE Ie a EE orien ‘ a iereie gel 

hr dartinlur sae re pret adat pete h es ere et sielapees ‘aes v7 7 c te ietattan jereye : 

: ‘ bacegoralateieiece 


jeperaresenerererariyec: leiaks) ejosniae st 
Mange Utne re; 


eee etka Lie kpaag ee ereey ore (shee 
rk ete eee ee Tt eke hp belo le iat 5 forh e ey : 
hone dada danrdes Chey ee entre rats i e ' vie f apnieee 
hn seine be eke betel rh ephehatat treet +h biphlrenle : jal ‘ 
sareheieseperansieteteiaiziees? teats siete! pipet. ye 8 durlnerbhehet Lieharee : iris Histovebrisis 
+a eae tent nsg abet erere tae ines © pheleie tele iefe) 
ube rb ebrep eer eral cizieia widest se ta hae ae ya ceyeiese Soletel > mi! TeX ated je babes 

aha Lee hehe Tide enol ni nie shinee poet whet yerHs i: 

iejaleie! phe be 


Tarintanletrincededesadtesy fie rie! 7 $i pe aie cnjet ai 
Pe ee ee pert ha Laat as ay Pe t ittabe ile shone) © rr arta heeere - ve ot. 
ovaj joes inaie e epalsiene repeerieeieinitins rn oc ofa be pel apepesm ys tele) letrtitid aunts ares 
rip beinieup ren virus Tat ine popepepen gare eae Oe e TT Teleleibipheie ase re 
ae ee rhb peg eo phe poperri carer scr a Rieu bal UP ULE bE eee re addins ae eat aes sere eee ery 
Sh eee eer een hPL PE? patnteahensiseitish miareaieestlotenunisietreeninrnereet rire Midis revigigtt 
bovgqi agin p eee ener yy pepowevremre: ire toate cial, Weta a cisiotal 
byte iphaertanheeereat he eas eh ea Anypur beet Hy er heehee ‘epejese athe wisiefe ' 
Tr] seiarerspaiedateimebrincedelecetels! ineterejnjaccieleieisjmieiel sate piraretaey jae eine tele) 
epevorevareverovenerere ie?) ratios eh resi be eiehei ele sre ist ind eta qupirt nda nie 
+ ¥ i 
Lead + br tatpeet a eee rely ij jnjetinicein forsee gi i 
ne epetmiels 
iti Scibiesoperepedeielejsie 


Sedcichebeneiareihetaielonniene 
Ape Pe PRP ee Eph aeed Be apilenapjo nei 
Welty rey paper 


pret 
Lsaladene rears pepedes 


i pisses sary rf ‘ U 
pejbte hh) ds Hale ate 


phejenesele ieee reser ishedeinhed iia 
vegepe is) peekpenaperbp ere baeneeyt 
appre das repent nent y eae dapadel 
faery lielabers isis aheiavelnisisl™ it Nn Ieee tratattts lapnlel felatedenese te a urer iy ‘ i) 
epevereretrtareres tires  iiaa ks : ieiciinojpiingnmiit tel siejevedetels mie) Peruse rir A TA eLeL tighapeiahebehe 
ELE REL rir eit aba ey egies Penh ee reieleishaiiiebeieiabersiedeienttt ny be intohninds i i y sien is} 
Rt LD eee keel as rertenyy> i inte sjaiateietebstcteisie i: roe RA t : 
ppoenveronernre Sirerrrir ys ili d piehade rarajeiene resets OE PRP LPL LPP EE TEES Ee EY sj 
Pie e ie iain he heey Pee ibe hell ue pega fe yma pies ape jee jee’ tart 
ndFRteIRIOHE TELAT ET eee, ielelelmieraumiapalel Prt? peje ees! 2 mia bees ic Ie inicls jenn | 
r " 
snvsiaiialniesetelt tre tyereteicte rievnrei rgiaetet jest ieee pt cctiemenaen 
heya e peretel 


emer He at Shier ee ent 
6 bed PANS ENFTOTE THE MPEP PL CEE ET CEE Vicicieneiene) re eel 
sja)d yapeieiennirieeinielt ieee 


t * Jue ee ee 
iejeverereienene aye reieie tre ee rapmisieieiareleieneteseh ieipiaiaie PUR MOET rir kes are 


pererrecriremprcte tere ec ial SEPM OM eer Tiel iatnintehaten 4 te einiy 
HEU rk ear eke Per Leek PEE runebeprereseetrerhte Tee Y ie pe santana cs 


Puppeteer je renee dad sen 
Sib nf TP at tae Pee errr itacisionabetehnde ictal’ ben 3 rhe if siete 
f) heehee in jelase ve fa prereae b 
Zoom arian hantab4g dletardarbarty enya RTL ee ry 3 
pat etaepeitetetatereistetetcteteieb itt ten gt aciaie stated felidateg rie ore Eden atitiesatsieisisheieie ey errr titi 
LOE Ld POOLE ED UE a uprt eee ree elellnlels chdiitititaistouieuniemeietineiteniiin el Shieh bal peasns te 
nbeteisheroiede len babee eieiaiaieienefeiets fe Mart Hotainevapwleinvoieesbniige sitters fosajeinveredeneteis inieteiel rlelmbebere rieiehels rie pepebransraeniele! bie 
icp unbrs pb kare ak RPP EDEL EET nieieetsis Cre cielepernrererniers) ore fee a areiereisiaieiainiettiieicistes wien ihe henell 
Leerwn potaeheteiebefetindstetctrictctcrcictairie/coeteecaeye pegs ejepsveterabeseeneetareer See eee nin telelniclstelnis vn hate pe these neds rpeie: 
seitdtieelongpeiniejejemieriniet-inreinha ti ieiepereetainressin ieee siti eoenmtaamiennmbinninneh it at satel canna 
Ee ee Len bith rete a jute rept pete rere eee eke! ea eer 
rajelaheisbejepeisie siete) radian ieleints ute filfteteltiet sie ishel Titty joie igalidetet rs Mitel anit nue eed i ian wiehetebeis irate iinet 
REO T REEL areas epelefebnderets ined int retebt rH Meter indetetenanateerigst Prhigbenyea eat Pa ea dae fderruecderaettage she rant iy aie + as 
titite t eclahedawe aie Arhanes eve au phede He pete fpharedy nheleieie es 
urn oie epee Prerrr alana } 
puyenenpeeenirenree LAT 


ce 


ease 


ret Pee Pepe Pere APE LTENE nhelotets ns set ricis ies) 
a payojejaje(ajeyste ® ahenieielclci Bpeiitieeietin obey ita adnnEb Ratner uri They 
Taree eer an ety ee ur c q 
Coe cidade krurtiaketasatrenncboner serene tht rt pewerereeoty acisistelet rautgerirtet lett Inu ailietet ot icicle te tii n diitiiantnaarsaneipaenetnty 
peta “ure aire palate ie dedaiasedy ease eee re Tey Lee eh ey Se bars nh ee cr eta r Se 
4 Habetciedaiciebeterc ictal Tp ticieecte RE ee et sti abe lala yaar he aoa ne Mer isatisieaatous tt UL bhp hr ee reae int oh pee rh 
See ee er Lhadaibepereneieneiniele (eipunarsr Legreriyadh rae je ieie bebe ier elu fe iete beh Lunar rege ietedesrerts ie hefehebeimeeklitst 
cisiaiaherembess IT) CEEES Sebel ahh) finn hs riper creer Hy he abitatiene nde s in) au 


rpebeiejejeiwieiey 
J ‘ Monto 
enint ota + 7 pa jeie FO pevereseeneet iisieiiniticiembeoniciantahyy Lert {id eteses 
srlasielenapepsfeinpereie(en eres hur tse Sycpert eta Sen pt deer he) Pee 
ad of * reripp 


joie fete iosejavey 
r Sulit yak tt a 
eisinicieiny a i ere PL Loerie pk Here ee ep t e® upper p ie 
aS Kener ke eer eh jieye ies fetes cher" mie letcicick-tc he rhe be be icteieiedeispriejeis latefets ie 
a lpieiejeeiatejeje ie obvir i) rere sccpleneteleiniaeleis Lares rbpe. rindebe | whe fein} lig ag the 
Tbe hue bale hurtannig tee nyeetat Heer ie kehehniehesess Luni pep ee he reieinie u or 
Pea Le a ae Pera stir reteiedoneie epnpeseie sire ern riots 
super part aE ere ees seant? oe {ilies ss heainde desert) betes sly tat ie i 
er pnt ree fe cake} / oj ibings sie) tate aja 4 rip 
Lenn eee iaieicieiebeisiel ie isioielaialeh Hea Pee irteciobeteis felis eet m si . 
a ae fe leepe! eens tsetse aie iebtuiantenisbnata hit Sopeininie) siete bei 
4 in icicrotebstnistetete| raat) 


SME TRN Chae te ue ee lakes P| wie) rite edge rie Pe : “ 
ee oal De hehe ayeheie, red pret eae jeg Matt ieiuedonedeheieheds 

re verurt vey oY srk ised J 

Pet ale ® Hike retrace hae DEE EERE DEES: 


LEST Ths EE ek ee ryder 
Perit etna dt rth erent ila elnie retiring ele eo He ri tt 1 4 
‘ aie jehejeqe tel pete eatery cine Pores 

tele Lebyurestennaenrtgt reba + 4) PE 
tite rere pe iaietciepepedeie le “ei 


Srppeetre puncrupeserer ati tntnedtet tt i 4} rit iy J rapoie te tebe 
ny raeae 4 tae 
Hier Het hehe tite retptete Hetil Uiecia hae bake be te | 
ede eee wert sete 
tet vr uy at fringe) 


eneReReyerr venir Teer ri. baka) 
Leer are Metegetehoe tei hehe} pd jeje) rhe) eye fede fing ) 
PUNE hoa DD aD 0 aapeinieie te phe ibaereieieietaial vir. ie Leen phir 
* shherehefedeye tists! i emeceieh tinh rat Tease pe jcehete] einirteletefeiereimieteieiet Siprerter itis air ialedl rites 
trite JOLENE Ee eee tetera cherie enevedoreitte 
yun 


rpeleneie eyehennrenovere ie 
Ph rarer nba eer g at re dedntanasersatyeenrsemrtetytt se) (DARE Sitiain speedos ely itiels tatstety peri # rk 
rjepaiejejeye reiepeperei@ielert rT To i cisieneiehetelt reree? ipebanint teen aee te heel a ae yy uhh eee ee 
¥\45 Hereieiereve reer ee casiielen Jana erbrent atarereimteietataiseteet nc iinbeia betel eh starch id iebelbdndnie ijt 
Apne ba loedeiiniaiainsenrnwrareynloleneieye io) cichsiegeieien ” epejnsereds inte inbe reveltiecathh toa sritatattt: si eed a : pa ) Prt phe 

uranindes nha ibaa rhehbbersrnetay erry yD epeieieveinvete lee iaiene yi aera imiehognceteie| atin ie iets nie tent wer" " 
{ ablede dete ie tm Genera ih it lta eaayerenon oe at ete arty ane ie Siren rete 
apeedrhesae eee eel baat DEPT ete ie) ereleie tt fe! trataetiate eet fais eae hie eine 


Pettitt neater Heth! Urine Lruphyseyss4 
i rit " 
ake es ine eer k aed idee i a aaeiehititieetes nite mai PEE EH 
Maa de ahesebelans Hee LeninipueLyraeternetasaectatrie 1h baie ps bee chehnne ranetest inne a riser 
res ere re eaten arent ent | yeteke; aed sin ieictelt clei ls secede, 
muna URE ar it ped pagers eer t rerier Ll iehe Wt en yr 
evita tiatearts Peranaenat nnn onntn efohepepetel= inte fr eA, APL pee eee ectedetet races 
(nue aporeeintinbae Heiieiisteicieieieiniels ede jeis La ee jepeaeteh ssegebeve fie cape epefeeleynyert| qepeeery et peimiiey tei 
einurmrinnenrrcrrn von en eoutiusiyg! Mearurs fei fee | eiaiabehete ie ihe ye 16054 epee Pins ial nin ite iy ied ‘ 
aunuet Pep agin Lp fy ini beter rie oe ii net" is id : in sehr r je ‘ je tabi res i 
sy ie et geen brite ye ny coeur . sinielais ee 
fv’ bel  ¢ 
{ , iP 


Pe el ialetalehed 
Rear edoe iekcaehaieinleiniel ue Lipg itetete 
pholedee riedele melee ine 


ah eee 
bitetatiep tice ntei-teme mnie bbe os hehe ities 
Y tie 
erate tei ae 


Pict ha eee rhea feteba breve ese (Big 'e f 
faperarorwen sua Tut reer alu las - Aes epee: ies aii 
ep het le ater rbririeigheiteaae Te ry iat nen aa Ha ie sie jabs foes ith Ohatanue hysytet 
ips rire pipet ic icee beta earaehe He veainie iyeet et pe - Be fj hae rit J rh me ete 
eure eet tals :  pobe bates ba he paps et EY eietelccith *) a ee 
Porky 1a in iit vid 
i se iets tet refels he cae cri hee 
puree 


gene PRUE Dears | 
ibisbe te naw ue 


auth Hee iol cen mn ras 
vr * : 
vires nari er eet 
image 
vit puree sm 


pire ern Seneinieietededel 
Hate pire retin We ieiiet ror bh hes 

Her rtatitiisinnenenitete i pia inspite eer je ieielelelelsi i el | Bic ke fe: 
aheiepniere ier jejevereie Artal srenek toneletets rial i ib es ur 3 
bry e eee sere erent ie fafa he pip eererey nie fvietede (eyed W het pp 
Peart end i Ee nh baenihee het ret eeerer ie kc ebeieiotehn th Ure rp ines bs J : a 
Lyrhin betas tt Hhrhytun sehclahorebeia herene lel in wyejete take ies has Cae 
alee liede + pepeespetr tee eur eka iadieledi cilel retest) Hehe tet: iret anh i 

eee ot formate tnt inh 
lated formate tnt fa oe une 


art ie) bbe ht 
Lear ea en ie iebanetetotaseicbobebe leet arb 
abe pegete | rreyere 
heii ri 
bhi aria herein, 


hel er ptrah poiniene ere jejeteinrel 
tee ear bat | 
tah oye. nr tats v4 F 
hanhe ee tide ire fal intent) as piebese ie 
Abr elites ites is olga he mathe 1 pesnatni iinet ie sais 
pert ia 
at eis ay 


aay chy hehe Wetec ae oe erlpbanbet ee ie uppek 
site| Malte ililiciesadcdeieieieis Wala sjnisieiele} Pirrteer et abe penne 
sisiet it ale rhe ayn Theat. il siete ee 
oyh ee i ise amare i sotonaeend len i fidieie rice 
4% cabeje)uie Surtees UF Irisarri eho var ttt ust 
yeretitas ight fit Netshs inn re eigtetei Hie ia rit 
’ | eee + Hs Titrtr spefeis eke be nh in foter: , safe e 
phe | ee de 
ii. y if 
eras vet i 
Ei bats rare ayers iets 
fepeiieejelesi f ight ce Hd Tikes Abie bedld rit 
i is pehnlaveenert ele on pice aia grays pe bese bafocnte bi 
Hiteteret tater elie he Br se rier a (ret 
shopejoiaiage iets! teh itt atte ibe jeie piesear ie keep: Fejeininie ry pert 
Seep eure in ne eee heheh Frieanescigereete cain aie 
merrier eee Oy th iyi t =H At i eek nan bse | 
CUPL kev Phioh er EM epee drtateag Pitti Fenuneineg ee ee nat tries 
eareaneinentiriienrlesr levchiteici hire iia Hatsianrobaciee ried 
LTE TE Te peye inte iafek Hist Miser “i thei Geert i P 
ens 
pane rere? erie riyt | ane ing Le elaine ic ie inate 
rent airirrateieiaein hebeleledelt te Fit 
tite) 
[am aap es 


ols 


OrT Tea lalc tat dlbe lene akelndads 
; Hie drtede cept we Hate bats | dqcrergrsisrieoreriehspar 
ee obi sh br veda fne fe 0 fe Hesrireiris 
j 
1s 


per ePeeerk 
avatanuseti dealin brinwrinn nein ne ica naire cieeaeaeetee ter d 4 f opt 
Pr : } iis Terie 
sanaant h pater eel Pruner Lead ti 


BEE 


be ac 


hote peur 


Hiinese 00) be ee 
ieabiaehnaieietsnia nittiet fete Ne Be ie iti ie ie rie 
titi hich tets etic inte Hileaeipirenettirt phates aint oa arta 
ict paren elotete etait ie tink ial his pipet" sa auth 
marke 
1 


} 
pie Liter! plier ee ee ey " 
ETT LE OPS iit eine tedel ert jejeietebelateistete rirtes 

StRPRLiLitt aeb lucie hadeee etry dels oho) are 
cfeiis Lr OLOEeE sate i! 
' er eee jones 


cpr ae 
eure yh Pye beet ints retdeiiaret The 
rune pan rrr rinse 
debe fe pebete dedi ie ae 


eT IvaS ILS Alecia habe bob lieas jd 

bein gesetelmtataispenene afc pecan ye ject i irate , very. ‘ 

phate lodels rere eee pea? ft ; ( F ine 

pian trict ie n + f hati Cacti acta te i Minter 

eet Oa Ra ac a ara i 
riers | er ur vial, 

eis ye hei ner i i baie le rayne? ue rie 


crepe rene rt ayn iain int: itis ssfeie bee 
A EE OLE r Heirs 
ta apr PEE jiafeswpetetensie ede ie! sea rv feria pale hope peieseteree Paniririetaeseies 
seiejeymheiainemiei epeiepjeten h inde he fi : leicht fer ichitjeitet Rhhhehht 
rieis johwinjebebeinecdsi tae ia yriele jel : Jett Teter re tin 
{ ri 
pbibicieye leieiere telnet bal rire: ' 
Sper re eh ee rr 4 Heider ities eee 
Tile 
7 


rian je 
ghee HEM thing ebb er vont 
phekajocetetege oye foléoe int nares roma Peete peteld arated 
Pere ELE be dalctoks ane Hyper rhe ue bait liar spin. 
Peer aaiahetsiabeds ithe ares hyy t we ieiehehels 
Lethe ea sek PATE OTN E BD ye ihabe fe disenenn ney pishesabes at 
See ee dinbbieiateneities Hise hineniee net iii wy 
be ae hag? leit et 


error hry stint 
icisste feral ati Linked earth 


joie pete de he (site he P 
eicebebets ee 


S35 


oer caalelbbaieiabetminnnnesetr 
ater PASTE CREEL elihatstitatuiatos 
ete tihn etal (eater 

. SPE CRETE 

ERE P EEE 4 


EO AA EER EY 
ALPE re cer hae ORT ETE eR Te PF nage Pepe Dee pee 
Pee ere eNO ring ere Tiacicicaaieie st 


rereateret ma? spe tebe ge lvieis ba jeje Inti Hn isrletalne 


Hate fe infede tect 
eperr eter rite bru Be rari raei ta Leelinhet bal 


TRILL LAALbA be dnaahe be eerie iat ane 
fortpheerken eh ojats siti 


i 
rete Ad 


Lebeurernrorsce ee gerd nt Pear ph 
Prenprertre aferecobenogege vert 

sialobebaied ef pets 4 i : ree ; 

vp hepae tr eked eee ERT E EEE , ahehe ln ’ f : ' 

. verry a ‘ r , r ts ier whe je oes 

=) 2 4 . f i Heda it fe ieee bes 

or sped leh lete is 


